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CHAPTER I. 

TO THE SATSCHU-TSANGPO: A PADDLE DOWN THE SAME. 


In the third volume of this work I have given a detailed account of the geo- 
graphy of Eastern Tibet along the routes by which I crossed the country in 1 896, 
1900, and 1901. The same volume contains also a description of thd* last great 
meridional journey from Tscharklik to the farthest point south that I reached. Then 
I have further described our returrii to the caravan, which we found on 20th August 
at the camp numbered LXIV. Consequently I have carried the account of my 1899 
— 1902 journey so far that all that now remains is the journey to Ladak, and thence 
by the well-known route over the Kara-korum. My immediate plafi, after rejoining 
the headquarters caravan, was to march with the entire body as far south as I could 
possibly get, that is until the Tibetans put such obstacles in our way as should 
compel us to turn back. I hoped however that this would not happen before we 
reached the lakes of Selling-tso and Naktsong-tso, which Bower and Littledale dis- 
covered; though it is true that these distinguished travellers only touched the two 
lakes without mapfwng them to any extent, a thing that could how^ever scarcely be 
expected considering the tremendous difficulties which they had to contend against, 
even as I had. When I was stopped, upon reaching the farthest point south to 
which I should be able to penetrate, I intended to make direct for Ladak, even 
though by so doing I ran the risk of coming into too intimate connection with 
Littledale’s route; but upon looking at his map, which I carried with me, I found 
that it did not fulfil even the most modest requirements of a field-map, and conse- 
quently I considered myself justified in looking upon the parts of Tibet through 
which he and. Niin Singh journeyed as almost entirely terra incognita. After 
spending the wiritef in^^^i^^ and India, I intended in the following spring to travel 
north ovet^ the Kara-korum and so return to my point of departure, Kaschgar. 

" As i did in the third Volume, I will first describe step by step the country I 
tnavdled through, and then give a general account of northern and central Tibet, 
ih so far as that country fa known through my own journeys and those of other 
ttavell^V and in conjunction with this I will take a glance at the journeys of the 
examine closely.tte/results at which each of arrived. 
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FROM CFNTRAL TIHET TO LADAK. 


After reachino* Canif) LXIV my first thought was to get back as quickly as 
possible to the spot from which I set out for Lhasa, that is to say to Camp XLIV, 
ill order that 1 might adjust my chronometers. On the 21 st August therefore we 
started again to travel across the softly rounded hills of loose red earth, with a thin 
sprinkling of grass on them, which rise on the right bank of our old friend, the 
main stream. Here tlie men of my caravan had during my absenct^ liuilt up stweral 
cairns of stones, to s(!rve as landmarks to guide me in case I should return at a 
time wluai they were a long way from Camii XLIV. I mention this lest any fu- 
ture traveller should b(‘ astonished at finding theses hea[)s of stones and be puzzled 
to account for them. In a little! side-glen, which joins the main glen from the left, 
there is a largi! oIk) of flat slabs inscribed all over with the formula »On mane 
padme hum». Vhe 'Fibetan hunters, who principally visit the locality, se(!m to go 
on adding to the lieap by occasionally placing a fresh stone against it. At any 
rate it was easy to see that some of the slabs were worn 1))^ wund and weather, 
w^hile others were c|uite fresh, and their lettering sharply and distinctly cut. Gene- 
rally s[)eaking, the oldest signs, those which are half ol)literated, were originally 
cut with greatc!!* care than tlu! more recent ones. 



Fig. I. A HALT EN ROUTE. 


In conse(juence of the recent cofnous downfall the main stream was greater 
than it had been in the end of July. We encamped on precisely the same spot as 
before. My astronomical observations were however greatly impeded by the abundant 
rain that fell during the three days that we spent there. Sometimes it fell in the form 
of light rain, sometimes, and more especially at night and in the morning, in the 
form of snow^ As a consequence of the caravan’s stay of about a month in this 
locality almost all the wuld animals had disappeared. 
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When we at lengtli started again for the second time, on 25th August, from 
Camp XLIV, in order to traverse that part of the highlands which still lay hetwecMi 
us and the Selling-tso the sky was anything but propitious; but it seemed hojXiless 
waiting for better weather, the glens and mountains wtTe constantly filled 
with dense, dark masses of cloud, and the sun showed himself but seldom. I'he 
incessant downpour of the last few days bad also made the loose earthy hills in 
(jur neighbourhood as soft as paji. 1 he entire region was like a veritable tlumping- 
ground for all the mud for miles round; we sank into it deeply without finding 
liottom. When we startetl it was raining cats ajid dogs; nex ertheless we proceedcul, 
travelling south, with an inclination towards the west, and ha\’ing forded the river 



Fig. 2. ON THE TIBETAN PLATEAU. 


which was then in fuller flood and muddier than ever, we ascended the bed of a 
little contributory watercourse on the opposite side. 'I'hcre the ground was one 
va.st pudding, and we were obliged to zigzag a good deal and often to retrace our 
steps for long distances. The watercourse led up to a little pass having an altitude 
of 5198 m. After that we crosseil over a second, smaller threshold, as well as a 
stream swollen from the rain and flowing towards the N. 70° E., which united shortly 
afterwards witli the river of our headquarters camp. Thence the ground sloped 
slowly up towards a main pass in the foothill range at an altitude of 5236 m. This 
climb was one of the stifTest, if not ab.solutely the very stiffest, that I have ever made 
in Tibet. Had I not been accompanied by .so many men we should have been 
obliged to leave several of our camels behind; but as it was, by all working to- 
gether, we succeeded in saving them all. One lesson I learned thoroughly, that 
neither summer nor autumn, nor above all the rainy season, is the time to choose 
for travelling in Central 'I'ibet. It is only in late autumn, in winter, and in spring 
that the ground bears everywhere. 
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On the southern side of the greatly flattened pass a most welcome change 
took place in the character of the surface; for it was there firmer, and bore for the 
most part, whether this was in consequence of its own composition or of its southern 
exposure, causing it to dry betttir between the showers. P'rom this pass we descended 
by a glen that runs first to the south-west, then to the south, and finally to the 
south-south-east. Generally this glen is Inoad, and bordered by hills not very steep 
and bearing a little miserable grass; it is only at the bends that it contracts to a 
narrow, deeply trenched gorge. The stream then flowing down it may have carried 
I cub.m. of water in the second. Lower down the glen widens out, and we travelled 
along the slopes on its right-hand side, where there was a more abundant sujoply 
of grass. The country to the south undulated a good deal, though it was flat and 
open for a fairly considi;rable distance ahead. We jiitched Camp LXV beside a 
brook that came down from the right, at an altitude of 5107 m. 

As usual, hard rock was rare. On the principal pass was sandstone, dipping 
31° towards the S. 5° W., and in the narrow gorge-like part of the glen a black, 
close-grained rock, dipping 64° tovvanls the S. Apart from thi;se, the country con- 
sisted entirely of red hills, the disintegratetl product of red sandstone, and presum- 
ably also of clay-slate. This is the conformation which, when it l>ecomes wet, is so 
exceedingly difficult to march on; the only places in which it bears are those in which 
grass grows. 

On 26th August we accomplished a very monotonous stage across the flat 
country. We travelled south-south-west, leaving the river on our left and having 
low hills quite close to us on our right, while at a distance of about 40 km. to the 
west was a minor snowy mass with rudimentary glaciers, which was continiuxl to- 
wards the south by a biggish range, above which rose a couide of peaks crowned 
with jjerpetual snow. So far as we were able to see from the distance this range 
thus forms an excei)tion to the general rule, by having a meridional axis; but it 
is so short that at its southern end it leaves room for the flat latitudinal valk;y in 
which we were then travelling. In the same valley, and not very far to the cast of 
the meridional chain, there is a modc:rate-sized lake, w’hich one of my Cossacks ha<l 
already examintxl. He reported that its southern shore was so mountainous that it 
was scarcely possible to skirt the lake on that side. It was entered, he said, by 
the stream that flowed close [)ast Canq) LXVI on the north, going towards the 
S. 75° W., and uniting, immediately below the point where we forded it, with another 
river coming from the north. The latitudinal valley of which I am now speaking is 
unlike those of northern Tibet; for, while it iloes indeed make a depression running 
east and west between two great swellings of the earth, the relief is in general less 
regular and less distinct, owing to the valley being interrupted by detached buttes 
and offshoots of the main rangt;s. In the quarter where we crossed over it, it was 
more like an extensive plain or flat cauldron-shaped arena, shut in on every side, 
though at a considerable distance, by mountains. Its lowest part, on the left, bank 
of the river, reaches an altitude of 4863 m. Here there was some grazing on the 
sandy tracts. This region aljounded also in pools, big and little, probably owing 
their origin to the recent rains. Dense masses of cloud clung to the summits of all 
the mountains, although this day we were spared any rain. 
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Nor did it rain durinj^ the night, a fortunate thing for us, for next day we 
travelled through a country that was extremely sensitive to wet. Iwen as it was 
w'e found it difficult work to get on, our progress not exceeding 3 km. in die hour. 
In some places the surface had dried .somewhat during the last twenty-four hours, 
yet not .sufficiently to have acquired its norma! degree of firmness. A layer of dry 
fine dust, a decimeter thick, rested upon wet blue clay intermingleil with sand, ami 
into this the animals dropped foot-deep. All the watercourses that we crossed ovct were 
directed towards the west. On the whole the surface rose as slowly as possilile 
towards the south, that is towards the mountains which border the latitudinal valley 
on that side. The country was however fairly rolling, for we crossed ovxt onr; Hat 
ridge after another. .Several of the drainage channels between these ridges were 
especially difficult to get across (fig. 3). Although only half a meter wide they were a 
meter deep, and we had to make wide detours to get 
round them, or, as happened in one or tw'o cases, had /„ 
to fill them up with earth, before we were able to ' ^ 

effect a pa.ssage across them. Other depre.ssions bet- / f 

ween the hills presented the shape shown in the accom- ( 

panying .sketch (fig. 4). In them too the surface con- l-'ig. 3. 

sisted of fine yellow sand and dust, resting upon a 

substratum of blue clay. Most of the watercourses contained water and emptied 
themsc;lves either into jjools or into a small lake which we passed at some distanct; 
to the west of our route. I^irectly oppo.site to this lake we detected, unexpectedly 
enough, the footprints of camels, though in one locality only. 'Fhese hail nothing 
to tio with our caravan, for during my ab.senci: my men had never peiuitrated 
so far south. Possibly they were due to some Mongol caravan, which contrary to 
the usual custom had left its camels in the mountains, and had continued its 
journey to Lhasa with horses or hired yaks. At intervals we also came acro.ss 
traces of older camp-fire.s. We saw here the .skeleton of a recently shot and 
slaughtered yak. Wild animals were now becoming scarcer, an orongo antelope 
or kulan showing itself occasionally, though there were hares and ravens. The 
vegetation was thin. Except for wild garlic, which was (juite abundant in [)laces, 
there was scarcely anything else but japkak anil jcr-bag/iri. 

On the whole the country was 
painfully monotonous: we travelled all 
day without finding any noteworthy 
change- Immediately to the east of 
our route was a stretch of low hills 
and it was off their summits that all Fig. 4. 

the brooks flow which make their 

way into the lake. The eastern shore of this is flat, and the lake shallow, 
while the shore-line is very irregular, being diversified by bays, promontories, and 
low-lying islands. The whole belt of shore consisted of barren mud, so soft 
that it refused to bear the weight of a man. Con-sequently we were unable to get 
any nearer to the lake than we actually did. Most of the brooks that enter this 
basin pursue each an indei^endent course, some with, others without a delta; only a 
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few conjoin two and two before entering the lake. On the west sliore rise flat, 
rounded hills. The outline of the lake is so far unusual, that it is elongated from 
north to south; that is to say it lies athwart the latitudinal valley, and thus parallel 
to the recently mentioned meridional range. This lake appeared to be situated in 
the same latitudinal valley as Camp XLVII, though that valley is neither distinct 
nor continuous, but is interrupted at intervals by smaller buttes and hills. We did 
not see hard rock anywhere during this day's march. Camp I.XVII was situated at 
an altitude of 4910 m. 

August 28th. The rainy season appeared to have passed its climax, and the 
fine days were beginning to return. It seemed to be characteristic of this season, 
that the mornings were perfectly l)nght, indeed burning hot, but from noon onwTirds 
the sky was veiled with thick clouds. So it was to-day: after a still and glorious 
morning, the sky about 1 1 o'clock became all at once clouded, nor did the clouds 
lift during the rest of the day. The only inconvenience that they caused us consisted in 
the cold, raw shade they threw, and the occasional gusts of wind now from one di- 
rection, now from another; but it was very seldom that we had a hasty shower of 
hail or snow. This day the country was unfavourable for marching, not because 
it was marshy, for now only the depressions were boggy, as well as the level 
ground and the slopes facing north, but it was difficult because of its broken 
character. We found in our path several small ranges and stretches of hills, 
the passes in which were, it is true, quite easy; but none the less it was a 
difficult country for our emaciated animals. The relative differences of altitude were 
quite insignificant and all the slopes were flat. Generally we kept at a score or so 
of mttters above the 5000 meters contour-line. These ridges too consisted of soft 
disintegrated material, with the thinnest sprinkling of grass on them. We only saw 
hard rock in the distance, and on the higher summits; along our actual route the 
only place in which we discovered it was on the highest pass: that was a hard 
crystalline schist dipjiing 45° S. 

Camp LXVII was situated on the left banK of a larger eroded watercourse, 
coming from the range that borders our glen on the soutli. The stream in it carried 
in the morning a volume of i to 2 cub.meters. We followed it up towards the 
south-east, marching the whole of the time in the bed of the stream, for that was 
the only place in which the ground would bear the weight of the caravan, the sur- 
rounding slopes being soft and treacherous. In one or two places we found indica- 
tions of yak-hunters' encampments. The next pass was easy, being rounded in 
form, and had an altitude of 5048 m. The prospect towards the south was not 
ver}^ encouraging. Immediately below us was a shallow cauldron valley, bounded 
on the south by a fresh short range. This we thought we might get round on the 

south-west; but as the ground in that direction refused to support us, we turned off 

to the south-east. In the eastern part of the new valley some small rivulets united 
to form a brook, which proceeds towards the west, either to enter some self-contained 
lake or else to pierce the low hills which in that direction terminated the view. This 
brook, which was carrying a volume of half a cubic meter, guided us up to a minor 
threshold in a secondary spur of the southern range, and after that we had a gentle 

ascent to the pass proper, the altitude of which was 5089 m. As we stood on the 




READY FOR MARCHING. 
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summit of tho pass wu saw to cast and west projcctinjr spurs of the same ran^e, 
and at a greater distance to the east a biggiT free-standing mass; while i)efore^us 
to the south was a bare red cliain, which liowev<,;r we apjniri'ntly could get round 
on the east. A little rivulet ran down from the i)ass first tow'aials the south-south- 



Fig. 5. VIEWS TAKEN ON THE FLAT OPEN PLATEAU OF CENTRAL TIBET. 


east, then towards the south, and finally towards the south-east. Contrary to the 
usual custom its bed was softer than the adjacent country'; for w'hile it consisted of 
coarse loose sand into which our animals sank, the dry exposed mud at the side 
was hard. We encamped 6n its right bank beside some small freshw'ater pools at 

Iltdin^ jeurney in Central Asia. IV. * 2 
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an altitiidt; of 5068 m. 'Fhe grazing’ here was worse than it was in many places 
farther north. Generally speaking the route that we had pursued towards the 'I'engri- 
nor was far more convenient as regards contours than this present more westerly 
route that we were now pursuing. 




Fig. 6. VIEWS TAKEN ON THE FLAT OPEN PLATEAi; OF CENTRAL TIBET. 


v\ugust 29th. The nights were now beginning to be colder, and this morning 
the ground was white with heavy hoar-frost, but within half-an-hour after the sun 
rose It had nearly all disappeared, except on the higher slopes of the mountains 
facing north, where it remained until noon. The going was good, owing to the 
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surface having dried during tlie last few days. We crossed over fiv^c small passes. 
Here again the characteristic east-west extension of the mountain-ranges was es])ecially 
emphasised. Hard rock showed at several places; it consisted of a hard, close-grained 
variety, which like all the varieties which I have hitherto mentioned and all those 
which I have yet to mention, is carefully described in the geological part of this work. 

d'he principal brook then continued towards the S. K., being l)ordered on 
the north by the last range that we had crossed over the day before, d'his range 
now turned out to be double, and its lower cn^st was pierced by several side-glens. 
On the south the brook is bord(Ted by very low hills, on th(! other side of which 
we found a flat depression with a couple of larger pO{)ls in the middle of it. Mach 
of these was surrounded I)y boggy ground, which fortunately we were able to avoid, 
luom these pools we made our way up to a minor range (5083 m.). Immediately 
south of it came )'et a second range of precisely the same character. Down the 
glen that lay l)etwc^(Mi the two flowed a brook due east; and beyond the second 
range was a second glen running down in the same direction as the first one. We 
had the highest part of the last named glen, together with its flat pass, on our 
right. I'owards the east the glen terminates in a sort of rocky gateway, which 
affords an unint(!rru|)ted view of a distant mountainous country, one conspicuous mass 
in which was white with hoar-frost. Then we crossed over a fourth low threshold, 
and after that a fifth. 'Hus last was however of more consequence than the others 
owing to its forming an important and more definitive water-parting; for it sends off 
towards the tiast a watercourse which unites with all those that I have just mentioned, 
and these all clearly belong to the .same hydrographical system as the principal 
stream at Camp LXVllI. West-south-west from the pass runs a glen which we 
followed for two days. The U])per part of this glen is broad; but on both sick^s of 
it a couple of bare rocky spurs pierced through the everlasting disintegration detritus. 
Down the middle of it flowed a small brook, and in several places therci were na- 
tural sju'ings. 'Fhe grass was occasionally fairly rich; the country was dotted over 
with evidences of recent encampments and there was a good deal of yak-dung, 
evidently left by tame yaks. 'Hie glen soon inclined towards the south and broackuied 
out. 'I'htm wt! once more saw our path barred l:)y an east- west range; but as it 
was pierced by the glen we were marching in, there was clearly no need to climb 
over it. As the grazing just outside the breach through the range was good, we 
pitched there Camp LXIX, at an altitude of 4889 m. In this neighbourhood we ob- 
ser\^ed numerous signs of th(^ presence of nomads; for one thing, sheep-droppings 
were quite common. There were large troops of kulans and several species of 
antelo])es, and also mountain sheep, wolves, hares, and ravens. Not very far from 
our camp we observed a great number of heaps of stones and mounds of turf, 
apparently forming some sort of a iDOundary line. 

The 31st August was again a beautifully warm day, with neither wind, nor 
rain, nor hail. We now followed the stream downwards through its rather deep, 
distinctly modelled transverse glen. After this we definitively descended, except for 
a small secondary pass- The going was favourable and the ground bore every- 
where. The gra.ss however .was wretched. No nomads could encamp for any length 
of time in such a locality; possibly therefore the traces of encampments that we 
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saw were only the places where thc;y had halted for a day or two whilst travelling 
to better gra/ing-grounds (Mst or west of our route. After emerging from the 
transverse glen, whcxo I found again the same hard, close-grained variety of rock 
that I have last mentioned, the stream describes a wide curve to the east, l^etween 
it and our routti were two small spurs stretching east and west. 'Fhe altitude of a 
secondary pass in the more southerly of tht^se reaches 4909 m. On its southern 
side the surface again falls away jjerceptibly towards tlie river. On the left side of 
the; latter are low hills, amongst which wind several tributary brooks. At length w(; 
crossed ovT:;r the main stream, at that point div^ided into s(;veral arms; its water was 
clear, the volume being only i cub.m. The stream then j^roceeds south-south-west 
and empties into a little lake, with flat shores, except on the south-east, wdiere the 
mountains slope down towards it. Its extremely isolated situation in such a le\T;l 
vall(*y suggested at once that its wat(*r must be salt. On its shores were a number 
of i;agles, witli some unfledged j'cmng ones. Continuing on past a smaller detached 

butte, we came to a sijring-fed brook running towTards the; lake, though it was too 

feeble to 1 )(; able to reacli it. The altitude here was 4733 in. 'I'he lake may have 

had an altitude; of 4700 m., w'hich is rather lower than dso-nek (4715 m.), the 

lowest point on the route that wc fo]lovv<;d towards I'engri-nor. We weia; now^ clearlv' 
api^roaching relativc;ly low'cr |)arts of dibet, although the relative differences of altitikU; 
did not amount to more tlian a couple ol hundred meters. 

Our stage of the ist September {)roduced in several respects a change in the 
monotonous circumstances under which we had lived for several days past. I he 
weather still continued to be good. Although the wind blew hard from the north, 
the sky was cox'ered with clouds; nevertheless it was only once or twice that we 
had a slight shower of rain or sleet, d'he surface was e\'erywh(;r(; liard and bore 
re*adily, but was \ery broken. Id'om our last camp we ascended very slowly, 
crossing at first (nT;r a countless number of small rainwater rivulets, all of which 
meandered down from tlu; relativa-ly low heights that rose immediately east of our 
route;. Th(;y were from 1 foot up to 2 or 3 m. in d(;pth, and often had preci[)itous 
terrac(;d sides. These tiny rivulets gradually united into bigger on(;s, and these 
last mack; their way into a little lake which lay some kilometers to the west, its 
shores white with crjstallized salt. At length we reached the watercourse leading 
u[) to a convenient pass in the minor range which sends out its spurs northwards 
to the southern shore; of the lake. I'he country was ^Umost entirely barren. I'hc 
highc;st summits east and w(;st of the little pass were crowlied with cairns of stones, 
plainly intended to mark where the range can be crossed. Mere again we once 
more bc;gan to find indications of the presence of human beings, in that we came 
across sev(;ral sites of encampments, though none of them recent. The altitude of 
the; pass was 4809 m., that is, it was as high as the torj3 of Mont lilanc, although 
it only reached 100 m. above the level of the lake. The range therefore is quite 
an insignificant ol)stacle. 'Fhe pass however forms a decided water-parting, for the 
glens on its southern side run down to a little lake in the east-south-east, the lowest 
dc‘[)ression in a fresh self-cc:)ntained basin; but the range does not stand out with the 
same distinctness as the ranges which I have previously mentioned. It appeared rather 
to be a flat offshoot from a minor group of mountains, which probably in their 
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turn are connected with hig^her mountains farther west. The mountain-groui) "liich 
wc now had on our right ])os.se.s.sed a jagged crest, with hard rock sticking out 
here and there. This crest sends off towards the east a number of flat spurs, with 
rounded outlines; and the eroded watercourses between them, though then generally 
dry, couveTge upon the lake. These ridges Ave crossed ovt:r at right angles, our 
direction being almo.st due .south. The lake lies only a ftuv kilometers distant from 
the sj)urs in (juestion, and on its tsistern side are other spurs, which, so far as we 
were able to see, stretch north and .south, though i)roperly speaking th(;y ought to 


Fig. 7 - 


TIHETAN VrSIT<TR.S AT I>SCHANSUN(;. 



be regarded as subsidiary connections of a mountain-sy.stem e.xtending east and 
west, but now broken and indistinct. .Another pass, which was in evtTy way se- 
condary, reached an altitude of 4859 m. South of it the watercounses converge 
upon a fresh flat depression of small size and without a lake, lint notwithstanding 
the slight relative altitude of this pass, it afforded a particularly extensive vitiw. 
Towards the .south-south-west the highlands were ix;rfectly k^vel for a distance of 
several days, there being neither .swelling nor riilge to put any obstacle in the way 
of our caravan. But in the far off distance; we fancied we could detect a dark line, 
which might indicate mountains. 'I'he wide extent of the view could only be occa- 
sioned by the presence of an unusually large lake, and although we could not see 
any lake, I knew that we .could not be very far from the Selling-tso. At no great 
distance to the S. 64° E. was a quite small lake. Hence there was in this region 
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a meridional chain of small depressions, by which there pretty certainly runs a far 
(easier routes than that which we were following, lo the S. 20^' E. we caught the 
glimmta' of white, no doubt a desiccated salt lake. the south-east and east 

were mountains of moderate (de\Tition. On the other hand we nowhere perceived 
any consj)icuous dominating pt*aks. d'he orographical dimensions were far more 
modest than the)’ had hitherto been, the relative differences of altitude being slight 
and the entire ccnintry leveller. During this stage we only observed hard rock in 
two ])laces. Ihe first was nxl sandstone, together with a fine-grained, crystalline 
variety, dij)ping 54^^' towards tlie N. 15'' and exposed at only one spot in a deep 
watercourse, d lie second was a hard, fin(‘-graint!d rock, varying in colour from light 
yellow to whites tliis made a sort of shoulder or bluff near our camp at the end of the 
march. Apart from thc^sc: the surface consisted ever)'whcre of fine brick-red dust. 
Even graxel was ver)' seldom met with; it occurs only in the bottoms of the eroded 
watercourses. 

At this cainj), which was 4794 m. above sea-level, we fi*ll in with a nomad 
encampment of 13 jiersons, possessing yaks, horses, and she^ep. I'hese people called 
the region Dschansung, and said that tht^y wc*re directly subject to the authority of th(^ 
Pantschen Kimjjotsche of d aschi-lumpo. 

On the 3rd Se|)teml)er wc ])roceeded towards the south-south-west and south- 
west, the country l)eing extremely level and easy; what undulations then! were were 
at all events cjuitc! trifling, and for long distances the surface appeared to be as 
level as a floor. Nevertheless it is divided into a numlxa* of small flat, self-contained 
drainage-basins, and conse(juently disconnected pools are quite numerous. On the 
whole! however this wide |:)lain slopes gradually down towards the Satschu-tsang])o, 
more particularly from a little thre!shold at an altitude of 4750 m. ImmediaU!ly 
east of this swelling is a small lake, situated in a long, broad, and flat depression, 
in which there was a fain anujunt of grass. In several directions wc saw the tents 
and flocks of the nomads. Farther on the gra/jng was in st!veral [)laces exceptionally 
good. ISroadly speaking, we were travelling in a broad valley l)ordered both east 
and w^est by very low, rounded mountains, from which side-glens debouch at inter- 
vals uj)on the main \Tilley. f'he main valley does not however possess any definite 
eroded watercourse, but all the brooks and rivulets that wt! crossed over terminate 
in self-contained pools and miniature lakes. In its general character this valley 
reseml)les the usual latitudinal valleys, except that its almost meridional direction is 
unusual. 

At th(! point where we a|)proached the Satschu-tsangpo, that is in the vicinity, 
of a small isolated hill, c!vid(!ntly not very far from the point wIk.tc Littledale forded 
the river, it was dividcid into two branches by a low^ mud-island. Onc! of my men 
who swam across, reported that the river was not more than i V2 m. deep. I de- 
cided I would not take the caravan across, for that would have brought us too 
closely into contact with Littledale's route on the eastern shore of the Selling-tso. 

I resolved to go round l)y the west side; which would also save us the trouble of 
ferrying the caravan across. W^! encamped therefore on the right bank of the stream 
at a spot which lay 4^1 above s(!a-level. I he river here is very winding. In 
the narrower passages tlu! velocity was considerable, but in the l)roader parts the 
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current was slow. I'he water was decidedly muddy; evidently it had recently Ijccm 
raining somewhere in the adjacent mountains. 

From this point, Cam]) LXXII, I travelled in my canvas skiff down the river 
to the Selling-tso, arrani^in^ to meet the caravan on its northern hank, h'ortunately 
I measured the dimensions and volunit! of the river before starting; for lower down 
this would have been almost impossible because of the breadtli and slowness of the 
current. At the camp just mentioned the breadth was 6S m.; the maximum tlc pth, 
1.50 m.; the mc.-an dejpth, 0.84 m.; the mean vcrlocity, 0.99 m.; and the vT)lume, 56.5 
Cuban, in the second. Thus it was (juitt^ a considerable stream for the highlands 
of Tibet, and although I had no positive proof of it, I cojicluded, with a lair amount 
of c(!rtainty, that this river could not be other than the lowest course, of the Satschu- 
tsangjK). Both tin: [)osition and the volume lend sujyport to thc! su[)position, and it 
was subsequently confirmc-d I)y the natives, who told us that it l)ort.^ here th<‘ same 
name as it does in the locality wditTc w^e forded it before. This is the namt! too 
that wTis given to Littledale, though he writes it Sachu. Tlu! rainy season wxis now 
almost past; consecpiently it was only natural that the volume should be k^ss than 
it wais in the beginning and middle of August. All the same, there waTc? (evidently 
mountainous regions within tht* riverT)asin in which no inconsiderable amount ol 
rain was still falling; otherwise the volume would have bcic^n even yet smaller tlian 
it was. 'I'hat the rivta' had (|uit(! recently carried an (.‘normous voluiiKt was perfectly 
clear from the marks on its banks i m. and more td)Ove the tlu‘.n existing level. 
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Leaving Camp LXXII we were carried at a swift rate down the river, first 
towards th(t north-east, then north-west, and shortly afterwards west and south-west, 
all in agreement with Littledale’s map. This very winding part of the river marks 
a breach through sandstone and conglomeratt; formations wdiich dip at an angle of 
19^ towards the S. W. The latter forms on the right bank of the river an 
almost precipitous bluff a score of meters in height. The sandstone is for the most 
part red, though green and grey also occur. It forms small ridges and thresholds, 
distinctly visible in the bed of the stream. After it emerges from this rocky passage, 
the river flows acro.ss flat alluvial ground in a i)articularly straight course, without 
exhibiting any further windings wwth speaking about. As soon as ever tlie. last of 
the thresholds are passed, the banks grow low^er, though on the concave, eroded 

side they reach a vertical height of 4 to 5 m. On the opposite, sedimented side 

there are long, narrow sand-banks, w^hich at that season were not yet connected 

with firm ground, but were separated from it by narrow strips of almost stagnant 

water. The river was here broader too, and the velocity decreased, though the 
depth still continued appreciable, llie only place in w'hich we could have forded 
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the river with horses iintl camels would have been in the vicinity of Carnij LXXII. 
Very often the stream was divided into two or more branches by flat islands of 
silt or sand. From the point where the river assumes a south-westerly course, it 
alters its a[)i)earance in that it increases still more in breadth: while the eroded 
banks still preserve a height of 4 to 5 m., the distance between them increases. 
Here they are ecpially high on both sides of tht; stream, the river flowing as it were 
at the bottom of a deep trench with vertically cut sides. The depth is inconsider- 
able, and the skiff fre<[uently grounded evT'n where the current ran strongest. Here then 
the depth would offer ik^ imjjediment to the passage of a caravan; but the bottom 
did not bear e\T:rywhere and tlie scarped banks presented an insupera])le obstacle. 
About one-half of the river-bed was occupied by alluvia, across which the water 
gently wound its way. During high flood these patches are beyond doul:)t completely 
covered witli water, so that the lowest part of the course of the Satschu-tsangpo 
must then form a single wide current, flowing l>etvveen [perpendicular escarpments 
and moving everywhere witli considerable swiftness. 



Fig, 9. TIBETAN TRYING TO CATCH A LIVELY HORSE. 


About 5 km. north-west of the river rises a small ridge in the glen-opening, 
and on its slopes we saw herds of yaks and sheeji, besides one or two tents. PIxeept 
for this the country adjacent to the river consisted to all appearance of a perfectly 
k!vel alluvial region, of hard, dry, horizontally bedded yellow clay, clearly a former 
lacustrine deposit, through which the Satschu-tsang[)0 now ploughs its way. PTom the 
point where we embarked down to its mouth the river is joined by no tributaries, 
though there are indeed dry gullies formed by transient rains and making, as it 
were, narrow gateways or sharp incisions in the high scarped banks. P'very now 
and again we passed a tiny eminence beside the river; but these were the only 
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irregularities of the surface worth mentioning. The grass was in |>Iaces good, l)iit 
grew less promising the nearer we approached to the river-mouth. The neighl)our- 
hood was remarkably destitute of animal life; the only wild animals we saw at all 
' were some kulans at our camp at nightfall. Thtise creatures were less sh)' than 
those of norflieri> ‘.Tibet, the reason being that they are never molested. W^e nowhere 
saw any nomads on the" BafitestSt^heir tents stood at the foot of the mountains wliere 
the grazing was probably better. % At Camp LXXIIf the river again contracted, and 
deep places occurred; there the current was hardly perceptible, excej)t as it swirled 
around the masses of earth whici| had fallen in from the banks. At 3 o'clock a 
violent wind sprang up from the south-west, sweeping befort^ it clouds of fine drifting 
dust off the steppes beside the nvef, so that the entire country became enveloped 
in an impenetrable haze. Evidently then the ground had here dried all over after 
the last rain. As the stream was flowing south-west, that is in the: teeth of llie 
wind, its surface was whipped into high foam-tipped waves. 

September 5th. Below our camp 
the river grew increasingly narrower, the 
breadth Ijeing seldom as much as 100 m., 
wliile the jar terraces were higher, shutting 
out the view on l:)Oth sides, and at the same 
time the alluvial patches were less and less 
fre(}uently exposed and as narrow as could 
b(^ thougli still separated from the bank by 
thin strips of w^ater. At five separate placets 
in this constricted passage the river made 
its way down little cataracts, formed by thresholds across its Ijed, anti jnttino- out 
first from the one bank and then from the other, and sometimes slantiny ri};ht 
across the river. Upon a closer examination of these thresholds, 1 found that the) 
did not consist of hard rock as they did in the vicinity of Camp LXXll, but (if 
triable .slabs of sandstone, built up into broad, flat ridj^es that project above the 
sediment in the river-bed. In places they form little shallows or islets, which 
reached a few centimeters above the then existing; level. It is close to these 
that the velocity is always {greatest, because of the slij^htness of the depth. Ne- 
vertheless the depth was nowhere .so great as it was at Camp LXXII. Still in this 
respect the river changes a good deal, not because of any variation in its fall, but 
simply as a consequence of the characteristics of its bottom. Where that is hard 
and consists of the last surviving ruins of sandstone ridges, the river is narrow, 
shallow, and swift; but where the stream flows entirely "over alluvial clays, it is 
broader, and its current deep and sluggish. 

At length the river alters its course abruptly from the south-west to the east- 
south-east, making a very sharp and peculiar angle. There it is joined from the 
right by a species of temporary tributary, or rather by a gully deeply and energeti- 
cally carved through the fine, yellow clay. This appeared to proceed frolic the 
mountain-mass F, to the N. 1 W., and pretty certainly carries water during the 
rainy season only. This gully again is joined just above its mouth by a smaller 
similar gully coming from the west. The latter was then perfectly dry, but in the 
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mouth of the former lay a small lagoon, and in it there were actually some fish. A 
little higher up its bed contained some puddles set about with oozy matter, so soft 
that it would hardly have allowed , a hare to run across it. Above these collections 
of water the bed of the gully was beset diagonally by one of the usual thresboldj^^.-. 
of flaky sandstone; that was the only place in which the gully admitted of %eing 
crossed over, and this fact was indeed evidenced by,-a built up on 

the top of the scarped bank. Down this tiny b;^frier the merest rivulet of bright 
water was trickling, thus showing that it had its ori^Tn in a spring in the bed of 
the gully itself. In the river directly opposite tq this threshold there was a similar 
threshold, which consisted so far as I was al$e to make out, for it was entirely 
under water, of hard sandstone, dipping 27"" towards the S. 50*^ h. 

After that the river is joinerd by a 
number of similar gullies, exhibiting the 
^ ^ ^ ^ ^ same fantastic and peculiar shapes. It is 

there narrower than ever, barely 80 m. 

' ^ across, and with its alnniptly scarped banks 

^ has much of the: appearance of an artificial 

Kig. If. VERTICAL SECTION OF Gi'i.Lv. caiial. 'riicrc too thc alluvium is absent, 

except for a couple of insignilicant patche^s. 
The: mouth of gullievS gaped upon us from bejth sides;" but we we:re: seldom 
able to see more than a fe:w meters up them, for they wind excessivcl)', and the 
windings are .short and al)rupt. A cleiser examination revealed the fact, that e‘ach 
of these gullies is the: main trunk, as it were:, of an entire system of smaller gullies, 
all reflated to it as tlie l)ranches are: to the trunk of the tree in the way shown in 

the accompanying sketch (fig. 12). If you follcjw 

)P ' up eine of thc:se: trunk gullies, ) ou find that it is 

joine:d by a great number of smalle r gullies fre)m 
e*ach side, and these: again by yet smaller ones. 
'Fhc bed of the trunk gully rises pretty steeply, 
so that a climb of one or two hunelred meters 
suffices to bring you within measurable distance 
of its origin, and you perceive yourself standing 
on the level surface of the plain above the river. 
Hence it is only a relatively narrow belt of country 
j.'jg ,2. both sides of the river which is thus cut up 

by these deep ramifying gullies. One of my men 
who rode along the right, bank, with the object of keeping us who were in 


rig. 12. 


the skiff in touch with the caravan, had consequently to travel a few hundred 
meters back from the river, where the surface was perfectly level, with the excep- 
tion of a very occasional watercourse. It would have been absolutely impossible 
for him to ride close alongside the river. These gullies are of course formed by 
the local rains, which when making their way down to the river keep scooping out 
their channels deeper and deeper. The bottoms of very nearly all these gullies 
were then a little above the water-level of the river, but in only one or two of 
them was there any water. In the flood period however the water out of the river 
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must penetrate a little distance up most of them. It is owing to this that the layers 
of clay nearest to the river- are more broken and crumbling, and consef|ucntl)- fall 
a readier prey to destruction. 

After maintaining ij;^ constricted channel for no particularly great distance, the 
river widens out again, making room for long, narrow strips of alluvia. In some 
jplaces the depth is so great, that tlie velocity is hardly perceptible. Here the river 
is joined *ffom the right by a broad, dry watercourse, the bottom of which was 
overgrown with g’rasst-^i^ila on the left there is a large gully, likewise dry, e.xcept 
for a pool in its throat, ^tiie other .similar watercourses come no doubt from the 
neare.st hilly regions, thouglf, these arc, it is true, a good way (jff. After a whik; 
the river describes a remarkably regular and wide-sweeping curve to the north-east. 
At the very apex of the loop it picks up a medium-sized tril)utar)', which is un- 
que.stionably identical with an arm that branches off to the left just above Camp 
LX.X 1 I 1 . 

Alter making' a little bend to the south-south-west, the river turns due south — 
indeed it is amazingly straight for a river, aiul that in a place wIktc one would 
expect an irregular delta with any number of arms, branching out all over the Hat 
alluvial .slope. Ihe side-gullies now began to decrease in mmilier; probabh' the 
systems of gullies that no doulit still exist on both sides make their way directly 
into the lake. On both banks of the river the scarped terrace.s are vertical and a 
couple of meters higher than before: at one place where we measured them tlK;y 
were 6.6S m. high. When the)- are not vertical, they are at all evcmts so steep 
that it is almost everywhere impossible to climb up them. The river flowing betu(;(;n 
the.se e.scarpments still continues to bear a remarkable resemblance to an artificially 
dug canal, being amazingly straight and regular. The long narrow .strij)s of sedi- 
ment appeared aliove the water in only one or two [jlaces; but later in the year, 
itc the autumn anrl winter, when the volume must be incomparably small, and the 
river frozen, these alluvial deposits will occupy a much more: extensive area. 'I'he 
breadth was now increasing slowly, but constantly. At one point w'here the eroded 
banks reached an altitude of 8 meters, the breadth amounted to 400 m.; while the 
depth almost everywhere was about a meter, and varieil but slightly anjwhere. 
After the point just indicaterl the breadth increased more rajtidly, while at the same 
time the scarped banks decreased in height. At one spot, where the breadth 
amounted to at least 500 m., the bank was only 55 cm. high. A few' hundred 
meters lower down it was 25 cm.; then, but for a very short distance, i m.; and 
after that it merged into the belt of flat alluvium that forms the lake-shore, though 
next the river there w'as still a distinctly vi.sible edge barely i dm: high. During 
the last section of the river’s course the banks are perfectly barren: not a single 
blade of grass was To be seen, the ground being a light yellow. 

If ever the term »funnel-shaped» is correctly applied to the mouth of a river, 
then it certainly is here, where the Satschu-tsangpo enters the salt lake of Selling-tso. 
Straight as a die, almost as though its course had been draw'n out with a ruler, flows 
the river towards the south, except that at its very end it makes a slight bend towards 
the south-south-we.st, while the breadth increases to i km., to 1 'ii km., to 2 km., 
and the banks swing away to right and left and disappear as thin yellow lines, 
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until they become merged in the northern shore-line of the lake. Thus instead of 
a delta, it forms a typical estuaiy. 

During the latter half of the day’s paddle we had to contend against a head- ' 
wind, which made tJie water in the river-mouth quite lumpy. For this reason we 
kept close to the right bank. Here we were unable to detect any movement on 
the surface of the stream; the current was lost partly in consequence of the very 
great breadth, and partly in consequence of the depth, which even close to th<g^ti)ank 
was 2 m. and morti, and in the middle of the stream was eyeir greater. 




CHAPTER II. 


THE SELLING-TSO AND THE JAGJU-RAPGA. 


The view which unfolded itself from the point where wn turned due south was 
peculiar and at the same time confusiny^. Straight ahead of us there were no signs 

of land, so that we were almost inclined to believe that the river emptied into a bay 

of the sea. In the far off distance the outlines of the shores became lost to sight 

in consec^uence of the refraction of the atmosphere. All we coukl make out was 

the? range of mountains on the east shore of the lake, but it appearetl not 
to l)e connected with the earth, but to be parted from it by a cushion of air 
which was in a state of continuous vibration; the separate parts of the mountains 
looked like free-standing buttes (fig. 13). And the same thing was true of the camels 
in our caravan as they inarched a couple of kilometers west of the river; their legs 
were! three or four times as long as they naturally are, and yet the caravan appeared 
to be standing still on the extensive, sun-lit plain. 



f'ig- 13- 


At the angle where the right bank of the river merges into the northern short! 
of the lake there is a blunted promontory of sedimentary matter; it was then flush 
with the water surface and consequently possessed no eroded edge. Heyond it lay 
some exceedingly flat sedimentary islands. Paddling round these, we turned west 
and north-west in the attempt to reach the lake-shore, where some of the men were 
waiting for us with horses. But we found it impossible to skirt the actual shore- 
line owing to the remarkable shallowness of the lake on that side, the depth being 
barely i dm. Accordingly we swung out into the lake again, though the water 
under our skiff still continued to be muddy river water; we had to look a con- 
siderable distance to the south before we were able to see the dark blue waters 
of the lake of Selling-tso, at that time churned into big waves by a wind from the 
south. Thus the river ^ water was predominant for as far as our range of vision 
extended, so that throughout the whole of that area, and it was very extensive, 
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the lake must be extremely sliallow. We at length reached the lake shore by way 
of a deltaic branch, now cut off and dead, though still full of water and tolerably 
deep; its continuation could be detected a good distance from the shore, in the 
shape of a deeper channel running through the otherwise shallow northern part of 
the lake. I'here were also a couple of similar branches, but less developed. 1 could 
not ho\vever make out whether they were independent streams that originated 
the nearest inountains on the north-west or whether they were and th|i^,,,4^^ 
the more j)robable — actual deltaic branches l)elonging to ibei final part of the 
river’s course, branches which become filled when th^.-.d\>cr rises exceptionally 
high, the water making its way over at some point or points where the right terraced 
bank is lower than usual. If this latter is the case, we miglu indeed speak of a 
very rudimentary and minimal delta. 



Fig. 14. SCHANiG-NACliO. 


Relialile data with regard to the configuration of the lake-bottom could only 
be obtained by taking a series of soundings outside the river mouth. Owing to 
the heavy »sea» that was on, I was unable to do anything in that respect. Off the 
promontory which projects between the estuary and the rudimentary delta, the water 
was, as I have said, extremely shallow. Its colour towards the east appeared to 
indicate that the lake is shallow' also in that quarter; in other words, a bank of 
deposited river-mud seemed to curve round the outside of the estuary. And its 
presence is rendered more credible by the fact that the fresh water radiates out 
to .such a great distance into the lake. This acts as a kind of barrier to the .salt- 
water, converting the river-mouth into, as it were, a basin, which during the warm 
season is fed by fresh water only, coming from above. Even then, when the wind 
was blowing hard from the south and the waves came driving in off the lake, tlie 
salt water was unable to penetrate into the river mouth. Perhaps the conditions 
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are different at other seasons of the year, when the river dro[)s, though even then 
the lake will no doubt preserve the same level. 

From the point where we landed the shore-line stretched towards the S. 53^^ E. 
and N. 86 "" W. To the S. si"" E. we saw a rounded elevation, which may possildy 
have been an island; and to the S. 19*^ W. there was a relatively lofty mountain. 
Camp LXXIV, only a couple of kilometers from the shore, lay towards the N. 5 3"" W. 
In its neighbourhood was a nomad camp consisting of two tents with 12 inhabitants. 
These people called the locality Schanig-nagbo, while the nearest mountain to the 
w'est was 'Fsong-giang. As the grazing here w^as good, we were temj)te*d to give 
ourselves a day’s rest. 'Flie weather however was anything but pleasant: tlie sky was 
heavy with clouds, a couple of rain-showers fell, it lightened and it tltundered, and 
the wand blew hard from the w^est. I his was a sort of forerunner of the transition 
between tocy different types of weather which are both very characteristic of the 
autumn, namely from the rainy season to the inconceivably violent, constant w^esterly 
wind, wdiich |)revails the whole of the autumn and winter. 



September 7 th. We now proceeded west-south-west along the northern shore 
of the lake- The l.)elt of barren sediment in which the delta is situated grew in- 
creasingly narrowaa*, w^hile at the same time it thinned away to a point, and came to 
an c:nd just l)e)’und the cam)), where the vegetation reached down to the w’ater’s edge, 
'flu; I)oundary l)etw'een these two belts is ver)' sharply drawn; ft marks the outside of 
tlie area which becomes inundated when the river rises especially liigh, and on which 
it dro[)S its new alluvium. Farther along, the edge of the lake is bordered by only a 
very narrow strip of barren ground. Here w^e had, fairly close to our right hand, a 
minor stretch of cliffs, extending from east-north-east to west-south-west. 'Fheir south- 
eastern face is precipitous, while the opposite or north-w'estern slopes down relatively 
slowly. On the left we passed a blunt-ended peninsula, containing a number of 
lagoons, marshes, and bays. "Fhe water in the lagoons w^as fresh, so that it must l)e 
derived from springs- Close beside these the^ grazing w^as especially thick and good, 
the grass being half a meter high. Here there was a large herd of orongo antelopes. 

Next w^e approached a rather capriciously outlined [)art of the northern shore, 
a broad peninsula of an unusual shape, projecting south. Its southern face is fairly 
straight, and is crowned by a line of steep and rugged cliff's, w^hich terminate 
towards the east in a point or pier-like continuation, studded with detached pinnacles 
of rock. Those on the outside of the line even appeared to rise above the water 
like islands, unless it was a mirage caused by the refraction of the air. 'Fhis east- 
ward projection gives rise to a bay of especially regular formation, its shore 
sweeping round in almost a complete circle. Above the existing shore-line we noted 
at different elevations four older strand-ramparts, all exceptionally beautiful and very 
distinct; they run parallel with each other and with the shore. They are be^t deve- 
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loped in the middle; but at the north end they recede from the water\s e^e, and 
become flat and indistinct; in fact, it is only the hiji^-hest of the four that could be 
followed all the way up to the foot of the little range mentioned above. I estimated 
their several altitudes above sea-level at lo, 30, 45, and 50 m. respectiv| 4 ^|(^. 15). 
These strand-ramparts consist of barren gravel, though a little grass >|pP^rovving 
in the hollows between them; yet they did not embrace any lagoons. The summit ^ 
of the highest terrace commanded an excellent view of this attractive and beavittfiil 
scene. Close at our feet were the strand-ramparts of which I have b^efr'speaking, 
which by reason of their situation, their shape, and their regularity put me in mind 
of the l)enches in an amjfliitheatre. The lake extends its greatest length towards S. 
79'^ E. The water was blue and limpid. In the far off distance were smaller mountain- 
ranges. The summit of tlie f|ighest rampart is at the same time the highest part of the 
peninsxila; it forms as it were a flat platform, although upon a closer examination its 
relief turned out to be rather capricious. We crossed it diagonally towards the 
south-west, for at that time we had no idea that we Avere on a peninsula. As we 
proceeded we passed on the right the slo|>e of a terrace, which inclines towards 
the north-west and marks the position of an older ba)'. In about the middle, of the 
peninsula rises a small and (juite isolated butte of brick-red sandstone, and south- 
east of it lies a curious hollow in the ground, an (‘lliptical area, vvi.th its longer 
axis stretching from north to south. The surface inside its i)eri[)hery inclines evenlj' 
and regularly towards the ccmtral depriission, and at the bottom of this wert‘ some 
small freshwater pools surrounded by good grazing. Here we found a nomad 
encampment with flocks of shet'p. Fhe bottom of the depression was a good deal 
higher than the then existing level of the lake. During the course of our further 
march towards the western extremity of the escarpment-range that barred our path, 
we passed eight other strand-ramparts of the sami! kind as the first-nK*ntioned, only 
smaller. Below the lowest of them was an elongated lagoon, 'Fhe escar[)ment-range 
in front of us, the west(Tn end of which I had already recon noitrxxl, presented some 
magnificent scenery. Its flanks are practically everywhere vertical and at their base 
great masses of detritus have accumulated, making the southern shore of the peninsula 
gravelly and difficult to travel on. Altogether it was like a cyclopean wall. 



'Hience we marched north-north-east to a district called Tang-le, where we found 
one or two nomad tents beside a couple of freshwater pools n^ar the shore of the 
Selling-tso. The western shore of the peninsula is flat and marshy and very irre- 
gular, being broken by numerous bays and promontories. In several directions we 
saw a number of small lagoons* The only place in which we came across strand- 
ramparts as distinct and as beautiful as these was the isthmus between The Selling- 
tso and the Naktsong-tso. Generally they are either indistinct or are altogether 
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absent, for the shores of the lake are usually \ery flat and tin* lake itself \v\y 
shallow next the shore, and it is only where the slope is somewhat steep, as at the 
two places mentioned that tliese ramparts are distinctly [K-rccptible. Nev^erlheless 
they afforded a clearer proof than anythin^;* I had yet seen, tliat tlu; lakes in Tilxit 



K.?. 



Fig. 17. . the peninsula on t«e northern shore of sei.tjng-tso. 


are ^shrinking. Selling-tso is contracting at a rapid rate. Along the existing shore 
the beat of the waves — ■ and .in a' lake of the size of the Selling-tso they are 
capable of ' exercising a considerable effect — is busy building up a fresh rampart 
of the same character. Of the older ramparts it was easy to sec that the highest 

ffedin^^yourney in Central Asia. IV. 
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and oldt^st is tin* most powcM'fiilly dovi'loped. It mis;lit indood liavt! l)con expected 
that this, just because of its treater eil^e, would have been obliteraUxl, or at any 
rate more broken down than the others; l)ut on tli(‘ other hand it dates from a 
time wlu'ii the lake covtax^d an incomparably greater area than it does now, 
and whtai consecjuently the force of the wavtts was immensely more powerful and 
violent. The medium-sized oravel of \vhich the ramparts consist will also offer 
stubborn n^sistance to tlu: atmospheric attencies. If we sup[)Ose the surface of the 
lake raised to the level of the highest rampart, which 1 estimattal at 50 m., it 
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would inundate, all the adjacent low lying country, and especially the whole of the 
lower jjart of the broad valley in which flows the low(!r Satschu-tsang|)0. Even 
Camp LXXII, although 24 km. distant from the existing lake and only a few 
lueters abov(.‘ its surface, must then have lain in a considerable holIo>v, and above it the 
lake must moreover have scMit out a large bay to the north and north-east. Indetxl 
the whole of the alluvial region below this camp must have been under water even 
at the time when the lowest strand-rampart was formed. For this reason alone it 
would be idle to search for traces of former l)each-lines. And even though beach- 
lines had been left l)ehind by the lake as it slowly retreated, they would have been 
unable to maintain tluMuselves for long in the loose! clay whidi w(! found so seriously 
attacked in the gulleys close beside the river, especially considering tjiat the rain is 
l)Owerf\il enough to obliterati! eve^ry trace. At the time the lake rose to 'the level 
of the high(!st rampart, the great {nminsula which I have mentioned would be con- 
nected with the mainland l)y only an extremely narro\t isthmus; while at an even 
earlier period it would be entirely cut off from it. Indeed it is possible to conceive 
ol a time when the t!scarpment-range of the peninsula and the' little detached sand- 
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stone butte formed steep crag^gy islands, similar to those which we siibseqiu*ntl\' 
encountered in the Tschargut-tso. The elliptical hollow^ that I have spoken of will 
formerly have! betm filltrd by a small disconnected lakej. I shall discuss the hydro- 
graphical importanex! of thee Selling-tso when I deal with its neighljour lakes. Its 
water was bright as crystal, althtaugh salt, the sp. gr. l)eing 1.0263 at a tt!mj)erature 
of 7.2' , though during the course of the day its temperature rose to 17 ' along 
the! shore^s. 

During the course of the imarning it hailed twice sc^ violently that we liad to 
halt, and from i p. m. until evening it rainexl incessantly; ye‘t so fine and spray-like 
was the! rain that the ground was not appre^ciably softe!ne!d, though this was rather 
the! ce>nse(]tu!nce! of its firmer consistt!ncy. 



Fig. I<>. TIHKTANS AT JAUJU RAIUJA. 


Dn the 8th September we continued towards the wei^t, travelling along the 
shore, for the ground there hard ami level, and afforded excellent going. 

Unfortunately the violence of the wind and the roughness of the water prevented 
me from rowing across the lake as I had wished. Between the west shore of tlie 
great peninsula and the northern shore of the lake there was a ba>s which we had 
to go round. ^ After that the lake-shore was particularly even, having only a few 
insignificant headlands. riie scenery continued to be on the whole m9notonous, 
although to -the" south the view was of siich a character that I never grew tired of 
studying it, nanfiely the beautiful lake with its waters now tinged with green, and in 
fact the . SelHjig-tso is one of the very largest lakes in 'Fibet. I only touched its 
northern' and western sides, but According to Littledale's map the main body of the 
lake must reach a good long way towards the east and there form a vast l)asin. 
In .sha{>e It is more circular than the“^^ majority of the lakes' of Central Tibet, for by 
reason of the orographical conditions mostcof them extend from east to w<!st. As 


28 


FROM CKNTRAL PinKT TO LADAK. 


for the Sellino-tso, if one may jud^^e from the small broken mountain-ranges which 
lorm peninsulas and promontories round its shores, it would appear to belong oro- 
graphically to two different latitudinal valleys. 'I'he panorama of the mountains, 
which unfolded itself when seen from that part of the northern shore along which I 



Fig. 20. TIBETANS AT JAcgU-RAPGA. 


tiavclled, is repioduced in an accompanying ilfustration. In the extreme west is 
seen the nearer jnountainoiis peninsula of the Jagju-rapga and in the extreme east 
the bi oad peninsula with the escarpment-range, which orographically may indeed be 
regarded as the continuation of the former. 
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All along the northern shore we encountered old strand-ramparts, remarkably 
distinct, though not so beautifully developed as those on the peninsula. Here 
however I observed only two, and for a consitlerable distance we rode aloiif the 
lower one, which offered a track in every way, as good as an asphalted street. 
Our view towards the north was generally obscured by the up[)er ram|)art, though 
a long way off in that same direction we beheld the mountain-range which may be 
regardeil as the northern boundary of the northian latitudinal valley of the Selling- 
tso. The little irregularities of the shore-line, namely the few blunted headlands, 
all consist of fine sediment and are very low. d'he biggt^st is triangular in shape, 
and along the line of its southern continuation rises, at some kilometers from the 
shore, a low mud , island. Quite close to this little peninsula a thin bed of red 
conglomerate cropped out at 5 7'' to the N. Conglomerate and sandstone are the 
prevailing rocks of that region. At the point where the lake terminates in a bay, 
the point where Ave turned towards the south-west, a little isolated mountain pf a 
red colour, conglomerate and sandstone, rises quite close to the shore;. In that 
locality only one strand-rampart was distinctly developed, and on both sides of it, on 
the inside next the lake and on the outside, were several small freshwater lakes, 
those on the inner side beautifully dammed back by the rampart. Kach pool was 
deepest close in under the rampart. 




Fig. 21. KAMPART WITH POOL ON THK NORTHERN SHORE OF SELI.INO-TSO. 


In the , west-south-west appeared the entrance to a broad glen, and out of it 
flowed a river, the mouth of which we were approaching. The shore now jutted out 
into a peninsula formed entirely of sedimentary matter anti having a couple of pools 
at its base. Immediately on our left we novv had a labyrinth of smaller sheets of 
water, all connected with the lake; at first I thought they belonged to one of its 
bays. But as the water in them proved to be fresh, they, could only owe their 
existence to a river, not was it long before we came upon it;' furthermore, as its 
water was as bright as crystal, it was pretty safe to infer, that the river Issued 
from another lake situated farther to the we§t and .serving as a clearing basin to it • 
Tlie correctfiess of this inference was soon afterwards established, a.nd with it the 
incorrectness of Bower’s map. We were fortunate enough to strike an excellent ford, 
where the bottom consisted of hard tightly packed gravel; in fact in- this region we 
were nowhere troubled widi boggy ground. We pitched Camp LXXVl pn the 
right bank of this riyer, the Ja^ju-rapga, a few me<ers above the surface of the 
Selling-tso, the altitude of ' which is 46,11 meters. 

The grazing here was poon.. The river flow's from the S.v67® W. justT^forc 
entering the lake . and its broad latitudinal valley lay ppen in that direction. The 
scarped bank of the .stream, against whifclvTjie curjfent :pre.s.sed,f -^as-belo^ our camp 
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vertical and more than 2 rn. high. It was hiiilt up of sand and gravel-and- 
shinglc. 1 he river was gt!nerally deep and its btMi energetically cut out. Nowhere 
along the existing terraced banks were we able to detect lines or marks of higher 
wat(;r-levels. This circumstance again is proof of the existence ot another lake 
to the west, w'hich empties itsell by this rivt.T into the Selling-tso, and at the 
same time serves as a regulator ot the issuing stream. On each side of the rivei 
was a dry channel; these; I took at the first glance to be chance branches of the 
river itself; but it turned out that they originate in the nearc;st mountain-ranges. 



Fig. 22. CAMl» I.XXVI. 


At the point where we forded the river — and this if it was not the only ford in 
the low^er part of tlie river wtis at any rate its best ford — it was however -divided 
into two arms by a long, narrow^ gravelly island. Below this island the river 
broadens out into a bay of irregular and capricious outlii'ies, and a great number of 
low' mud-banks and islands. 'I'hc presence of this fine material was rather a sur- 
prise, for the current w^as absolutely free from all particles of matter, while the 
bottom above the gravelly island likewise consisted entirely of gravel. It might 
ind(!ed be supposed that the river would be joined at its very mouth by torrents 
that rush down off the adjacent mountains after heavy rain, carrying with them 
quantities of sediment, which subse(juently settles in the tranejuil waters of the river- 
mouth; but it is more reasonable to .suppose, that w'hat now appear as mud-banks 
and islands were originally nothing more than relatively higher parts of the lake- 
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Ijottoni, portions which liavo been shaped and left in relit^f l)y the currents set up 
in tlie lake by the discliar^ing river. And as tlie lake level drops so do these upstandinj^ 
portions of the former lake bottom become increasingly visiblf^. Beside th(*se allu- 
vial islands the depth amounted to 2 to 3 m., and thus here, in the very throat of 
tl'ie river, it was somewliat g^reater than in thos(‘ parts of the lake which lie just 
outside of it. Immediately below the gravelly island the water was slightly 
saline, owing to the intermingling of the rivT:r water and tlie lake watt!r. \\:t 
througliout the wliole of tlie. large bay into which the river em[:)ties the salinity is 
considerably less than it is for instance beside tlie liroad jien insula or in the* southern 
part of the Selling-tso, where no riv^er enters the lake. In this liay wc! also found 
enormous quantities of a small Crustacean, which Prof. Leche has identified as 
I^qp/t}iiopsis iibcfana. barther out in the lake we did not observe this little crtrature; 
there the water is no doulit too salt for it. 

'The presence of vast flocks of gulls 
as well as of wild-duck all over the estuary 
region suggested tliat tlie river also contained 
fish; and indeed there was a great quantity 
of fish just aljove our camp. Unfortunately 
the specimens that 1 took to bring home with 
me got lost; but th(!y could only be species of 
either IVcntai /tihis or Sc/iizop/iygopsis^ for these 
artt the species we found in several other 
p.arts of Central Tibet living under precisely 
similar conditions. One kilometer above^ the 
camp the river breaks twice into cataracts, and 
it was at the foot of these that the fish were 
disporting themselves. We caught a large supply by means of nets; they had an 
excellent flavour. Curiously enough the 'Pibetans have as great an abhorrence of 
fish as they have of snakes and li/ards. 

d he j)oint where the cataracts occur is of great interest, d'he river forms there 
a double bend in th(* form of an S, and its be<l is deep and narrow, especially below 
the rapids, of which the upper one was neiarly i m. high and the lowtT one only 0,3 ni. 
I'he bright water jumrs in a solid mass over two thresholds or sills formed of firmly 
cemented gravel-and-shingle and of argillaceous mud. CJ|)posite the^ lower * the 
right bank of the river is al:)OUt 3 m. high, while the left bank slopes graduall)* up 
to tht: general level of the adjacent country. The thresholds are deeply cut down 
below the surface, so that it is impossible to detect whether they are continued on the 
land sides. But by following up the left bank of the river, \ve found in the lower 
part of the valley of the jagju-rapga, and on the east side of a swelling buttress 
that juts out from a mountain-range there is there, no less than seven distinctly 
marked old beach-lines or ramparts, consisting of gravel. They are all parallel to 
one another, and turn their concave sides towards the great bay of the Seilling-tso, 
into which the river empties itself. ITom the lowest of these ramparts the shore 
slopes gently and regularly down towards the lake, without sJiowing the slightest 
indication of either rampart or terrace. Yet we might rea.sonably regard the two 
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thresholds which lie athwart the stream as a variety of modified shore-line, which 
owe their existence to the shrinkiiii^ of the lalvc; so that they furnish yet another 
proof that this lake actually is contractiiiif in area. Nt^vertheless it would be incor- 
rect to compare the recently me'ntioned strand-ramparts with these thresholds; the 




Fig. 24. FKSHING IN THE JAGJU-RAPGA. 


two sets of phenomena arc quite different. P'or at the time when the Selling-tso 
shrank so as to touch only the lowest of the seven ramparts, the thresholds in the 
river-bed were situated a considerable depth below the level of the lake. 
They are no doubt underground sandstone ridges in- the lake basin, now for 
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tlic most jiart filled with soft disintci^rated mati-rial, and indeed they do exliihit the 
same characUa* as the numerous sandstone ridoes which w(? found in the lowe st part 
of the Satschn-tsanorpo. Hut they are alsc^ instances of the effects of e rosion. In 
i^^eneral the Jao-ju-rap<ra has a fairly insiVnificant fall, anel tlie difference in altitude 
lietween the 'rscharw;ut-tso anel the Sellin^-tse) cannot amemnt to more tlian lialf a de.)/en 
meters.^ d'he ve‘locity is, it is true, ratluT hii^di, but as a rule the current Hows siU ntly 
and without breTikini^ into cataracts. It is only at the two thresholds — and possibly 
there may be^ several e)the*rs like them higher up — that the* vele)cit\ is incr(*ased, 
the erosive power of tlu* current beino intensifieel to its greatest conceix able limit; 
hence the thr(‘shold must ke‘e*p travelling- l>ackwards up the stream in thv direction e)f the* 
1 schargut-tso. Hut that the‘y also c:onstitute a proe)f of the; ce^ntraction in an a of 
the; vSe*lling-tso is e:le;ar e*ne)ugh, wlu‘n it is liorne in mind, that in case* the lake were 
to dro}> ye t one; or two meters meire, th<Te woulel iiU!\itably come into e\iste*ne'e, at 
the* f(.)ejt of the* lowest threshe:)lel, eitht*r a se-ries e>f cataracts ejr a nenv thn sheilel 
w ith a n<;\v cataract at se^me* ridge* of hard rock acreiss the; riv(_*r. 
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Cleise te) the* camp I me!asure*el the* veilume! e)f the* Jagju-rapga, or Se*iling- 
tsangpe) as seime; e>f the; d'ibe tans alsei calle*el it. Its fneaelth was 36.4 m.; its me*an 
ele!pth, 0.56 m.; mean ve;lejcity, 1,269 ni.; anel veilume, 25.9 cub.m. pe^r se*en)nel. In 

cejnsecjiience e)f the! fact which I have; ])e)inte;el eiut abeive, namel)' the! part playeel b\^ 
the; d'sehargut-tse^, anel in a still higher elegree hy the; Adelan-tse:>, which lies farther 
te9 the west and pexsse!sse!s an exte!nsive! drainage-are;a, we; may take it that this vedume 
of 26 cub.m. is fairly ce:)nstant, anel subje;ct to only minimal \ariatie)ns during the 

In llu- iVIe*tfe>re>lo*^ical Scetion the alliuielc of the T'schargiiia.so is ^iven as 4607 instead of 

4617 in. 

//t'i/in, yi>i4tnfy in Cenfyal Asia. 1 1'. _ 
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course of the year. Hotb tlMisc lakes, the "rschari^ut-tso aud the y\ddan-tso, are 
no doubt covered with thick ice in winter, and after tht! cold season has set in in the 
circumjacent mountains ihc inflow into the two lakes will be reduced to the smallest 
possible amount. But on the otlun* hand thesi' two lakes are so extensive! and so 
deep that tin: Jiy^jn-rapya mii^lit well continue to How for a considerable time with- 
out causing any a[)pr(.!ciablt! drop in the ice-bound lakt!S. Add to this the probabi- 
lity that lK)th lakes may Ix! fed by a coiintk*ss number of subterranean springs, all 
of which heljj of course; to maintain them at the same constant level. In any case 
it is c()ncc;ivabl(!, that e\en during the long wint(‘r the dro|) which takes place in 
the river is c*\tremely slight, or pt!rha|)s there is no noticeal:)k! drop at all. Marks 
on the eroded l)anks prove conclusively, that the river could nc)t rise higher than 
the level at which it stood on 9th Septeml)er, but it could of course be lower. 
In that cast;, the river would at the period of our \isit l)e standing at its highest 
le\t!l, in const‘t|uence of the; uppt;r lakes liaving been filled with rain-water during 

the past sumnu;r. I think it most probable however, that the oscillations of level 

have a rather small range. 

Tht: volume of tlu; Jagju-raiyga was barely half as much as that of tht; Satschu- 
tsangpo a few da)’s earlier (56.5 cul).m.). d he latter was howeva;r droj^ping, and it 
would not bo long before it dropped to the same dimensions as tlu; former. But 
wherc!as the Jagju-ra[)ga would remain constant during the winter, the Sats(iui- 
tsangpo would continue to slu'ink until it reached an exceedingly low* el)l). In other 
words, the Jagju-rapga is active all the year through, while the vSatschu-tsangpo ccuu 
liiu;s its activity to the rainy season, l)ut at all other times, and especially during 

tlu; cold period ot the )ear, leads a moribund (‘xistence. When you consider the 

enormous quantitie s of water that the Satschu-tsangpo ])ours into the Selling-tso during 
the rainy season, )ou are inevitably driven to tlu; conclusion, that, taking tlu; yt;ar 
as a whol(*, this river yields on the average a far greatta* tribute to the lake than 
does the constantly active Jagju-rapga. And a superficial estimate is enough to 
confirm tliis: if the Jagju-rapga contributes to the lake a constant volume of 26 
cul>.m. in tlu- second, it will |)our into it iluring the course of the year a total 
volume of S20 million culjic meters; if the Satschu-tsangiu) {>ours into the lake 150 
Cuban, in the st-cond for the si)ace of three- months, that makes a total for the year 
of 1100 million cul).m. And (wen though this figure*, 150 culxm. in the year, lu; 
too high, the amount which Hows down the; ri\'e*r during tlu; remaining three;-(iuarters of 
a year will be sufficient to bring up the total volunu; to 1200 million cub.m. Tho 
Jagju-rapga will therefore l)e only two-thirds as l)ig as tlu; Satschu-tsangpcj. 

Beside;s these* two rivers I saw only one; other entering the Selling-tso, namely 
the Alan-tsangpo, and it carried on loth Se;]>teml)er a volume of 7 cuban. So far 
as I touched tlu; southern shore, the; lake; re;ceive‘d no affluent on that side;, except 
perhaps sulUe-rraiu-an affluents, and Little-elale; found no rive-r on the; east side. All 
tlu; same during tlu; rainy si'ason the; lake will certainly l)e; ente;red by a number of 
temporary tributarie-s from all sides. Tho elrainage-are;a of the Selling-tso is parti- 
cularly extensive;; indeed of all 
highlands, there; is eail)’ one*, n;i 
Sinc:e lu)we;ve-r the* lake; is lurw’ 


ae; self-contained drainage-are;as of the Tibetan 
nely that of Kum-kol, that can ce^mpare wuth it. 
shrinking, it is lair to infer that the amount of 
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rainfall over its clrainaj^e-area is diminishiiii^. It is however of course iinpossilde to 
say how far the shrinkage* is pta'niaiKMit, although it is })rol>al)le that it 
is so. The farther we travelled west, durins^* the further course* of the* journey, tlie 
more evident were the si^ijns of hi<^ht*r lake-h*vt*ls having* existed at former dales, 
and conseejuently the g^n^ater was the exte^nt of the shrinkage. In llu* case of die 
SelIing“tso I estimated that the hitrhest rampart was about 50 m. af)ov(* tlu! pres(‘nt 
level of the lakci; subsequently I came across similar ramparts, at Lak(jr-tso, at a me asured 
heij^ht of 133 m. above tlic! t!xisting' lake-level. In the case of tlie lakes situated farllier 
west, the old beach-lines ar(^ best developcxl on the sides that face; west and are 
exposed. In the case of the Sellin^-tso howevt*r they ap|)(‘ar to be de\'elop(*d most 
distinctly on the shon^ that faces east, d'his may possibly lx: causetl by diffe rent 
wind relations; but 1 am not in a position to make any comparison in this ri*e^ard, 
for I have not visited the eastern side of the S(*lline-tso, and old strand-ram|)arts 
v/ay be developed there to an even j^reater (.*xU*nt than they are on the northern 
and western sides of the lake. It is most prol)al)le that the same winds prevail 
here that prevail in u^estern d'ibet. 

September 10th. At the very lieginning of the da\ \s march I had an 
opportunity to observe a peculiar form of surface, wdhch is also undoulitedly con- 
nected with the shrinkao'C of the lake. On the south side of the valley of the 
Jagju-rapo'a rises a chain of craggy heights, not very lofty, but serrated and cajjri- 
cious. Ihis chain grows increasingly lower towards the east and terminates in a 
rocky headland jutting out into the lake. Immediately south-east of Cam]) LXXVI 
there exists a ga[) or breach in the adjacent range. In the throat of this rocky 
gatew^ay, through wdiich wx: obtained an extemsive view’ tow'ards the south there 
risers a ridge, al.)Out 40 m. in height, composed exclusive!)* of hard, com|)acted gravel 
and having a rc:latively steep slope towards the north. On tlie toj) it is flat as a 
platform; the slope that reaches towards the south is l)Olh less sleep and less high. 
The entire ridge thus constitutes a broad rampart, stretching in a sinuous line from 
east to west. At its iK^rthern foot was a j)ool or lagoon, at that time not exhi- 
biting any visible connection with the bay oi the Selling-tso, from which it is only 
separated by a very low- ridge. Immediately south ol this and parallel with it 
runs a second ridge, presenting in the main the same characteristics as the first 
one. "Fhe only difference bt:tw’een them is that the second ridge turns its steej)er 
face towards the south. lietwx:en the tw'O lies a depression, which containc'd a pool; 
and betw'cen the southern ridge and the western wall of the rocky gateway tht:re 
exists a well-marked watercourse. Now’ these two ridges are be)*ond doubt old 
beach-lines, although in default of an exact levelling it is difficult to make out clearly 
their former position in relation to the lake. I dare say that the)’ formtxl together 
a narrow peninsula, with a lake in the middle. Possibly too the dex'p w^atercourse 
may have been a narrow sound, in w^hich case the eastern part of the mountain- 
range would be entirely separated from the western part. Immediately south of 
the rocky gatew^ay lies a third pool, bigger than the other two 

The rocky walls that frame in this mountain gateway are steep and pictu- 
rescjue; the rocks, which consist of the same varieties as the escarpment-range in 
the broad peninsula, clip at an angle of 46° N. It is perfectl)’ evident, that these 
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two s(‘|)anUocl inassts In-loni; to one and the same? ran^x*, a fact witnessed to I)y 
their exUTiial confix uration, and tli(! east and west extension of tli(‘jr peninsulas, 
crowned willi denticulated ])eaks and pinnacles. 'J in’s was tin* character of the mass 
wliicli risi!s (*ast of tin* rock)' gateway. IJoth nortli and south of tliat point tin; 
lake forms hays, though the one to the south do(;s not indeed pein;trate v(*ry deeply. 
As lor the westca'n continuation ol tins rangx;, we shall encounter it wlien on our 
way to the 'rscliargut-tso. 

Magk's wt‘r(; circling round the; hare rocky walls and tln;re also rock-pigc.'ons 
were fl) ing al)Out. l^ax ens were nunn;rous, and, as I hav e already mentionc*d, gulls 
and wild-duck at the mouth of the river Jagju-rapga. I hus the avi-launa ol the 
region was exceptional!)' well rei)resented. 'Fhere were also gn;at numlxa's of kulans, 
and they we;re lar le ss shy than theese that w(* saw on the uninhahiteel plateaus. ( )cca- 
sionally too \\x; ohse;rve;(l small flocks ot e)ronge) antelo|)es. 

'I'o the south of the; broken range stretches a l(;ve;l |)lain, with an im|)erce‘ptil)le 
skxpe towards the west shore of the lake, d ins |)lain is trave*rse‘d h) the; rive*r 
Alan-tsangpo, which was them carrying a volume of about 7 cuh.m. ol |)e‘rfe*ctl)' 
limpid water. At the point where we; forde-et it, it was s|)lit into two hranche*s, 
each with a hard grav(;lly he:)ttom. A couple e)l tents were standing on the le‘lt 
l)ank, close to the mouth of the river in the* Se‘lling-tse). lu'om that 
point we* l)ehe;lel to the; south-we‘st a chaexs ol mountains, in which it was not e asy 
te) make out any sort of arrangement. 'Fhey a|)|)eared to he; the; e)Utliers and 
ramifications e)f some bigger ce*ntral mass rathe.-r than offse;ts of the* usual paralle*!- 
range;s. He;i\veen them sev'e*ral gle;ns 0]>en ejut upe)n the ve*!')’ hre)ael plain which 
skirts the Selling-tso on that side. Twe) of the;se are es|)ecially large* and it will 
l)e from the‘m that the; A]an-tsangi)o no doul)t demives its chief su|>plies of water. 
In the S, 85^ W. we [.)erce.*iveel the end of the* latitudinal valle*)’ which is situated at 
the; southern foot of the* range; containing the ixjcky gate;\va)'. Pre)l)ahly this \'alle_;y 
tocj will make an a|)preciable contribution to the volume of the* riv(;r. On the south- 
we;st hori/e)n rose the; great snowy range; which we; had long ha<l in sight. In that 
direjction there appeare;d te) be no pe^ssible; route; b)’ which a camel caravan coulel 
trave;l, whe*reas te) tiu; south-east the* country was be)tli inviting anel excellent for 
marching. 

During the last few da)'s the we;athe*r hael bee;n ve;ry unsettleel, sometimes 
warm and sunn)*, sometimes hail and rain, with a fierce wind from the west. Ne) 
sooner had we got acre)ss the river than another storm burst; the; entire country was 
enveloped in a thick ha/e, making it almost as dark as midnight, and the hail and 
rain came down in tornaits. In fact we w(*re only able to atlvance with the help 
of the* compass, for not a singk* glimpse of either mountains or lake was to be 
s(;en. 1 his again softened tlx; ground, which consist(;d of l)lue clay intermingled 
with sand. It became exct;edingly treaclu;rous and dang(;rous, and we were even 
foictxl to turn back by maishes of great extent. In ont* or two places, where the 
grazing was good, we r)bs(;rv'ed nomad t(*nts. Not lar from the last of these we 
descended a distinctly marked strand-terrace;, situated 2 to 3 km. from the present 
shoie ot the S(;lling-tso. At its loot too there wx;re again w^ater-logged marshes 
and s(;veral i)Ools with opc*n water, on which vast numl)ers of wild-(reesc; were 
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(lisportiiiM- tlu*nisclvi‘s; tliDre too wvrr several oroiii^o ,inteIo|)(‘s. In oik* or two 
places we saw tame yaks and Mocks of slieep; but thc! orazino- on the plains Ix sitle 
tile lake was not in ^om-ral particular!)' oood, thu onl)' [)lace where the i^oass i\as 
at all luxuriant being close* lieside the marsh. In tlie vicinity of Camp lA'XVlI at 
an altitude of 4665 m. or 54 m. al>ove tint le\ *1 of the* lake, there was also a 
marshy accumulation of water, and down into it ran all the smaller rainwat(*r brooks 
oil tile relativc'ly low slope tf) the* south, d'he above mentionee^l littejral marsh he)w- 
ever lay only one ejr two meters al.)ove the level of the lake and owed its origin 
to freshwater springs. It would recjuire only a very slight (Mevation of the lake’s 
level to j>ut a consie^lerabk* proportion of this e*xt(!nsive ])lain under wat(‘r. Close to 
the camp we passed on our left a distinct, but detaclKxl, biitU.*, of ilie same appea- 
rance, as the* mountain-range in whicli is tlie rocky gatewa)' that I liaie spoken of. 
Alter a short deday in the rain, we* again obtained an (extensile, and at the* 
same time im|)ressive, panorama across the Selling-tso towards the east, for in that 
direction the lake app(‘ared to stretch to an immense distance*, 'rhe panoramic view 
of the; sheire-line which I ske*tch(*d, and here.;with app(*nd, was taken from a point 
lieside the marsh. It was e'asy to recognise again the pronounce el fe*atures of the 
counti*)’ which we had just left l)e;hind us, e*spejcially the* consj)icuous rocky gateway 
to th(‘ north-west, and the escarpment-range; of the broad jieninsula. 



CHAPTER III. 

THE NAKTSONG-TSO EAST AND SOUTH. 


I hc! circurnstancrs iinclcr wliich I trav<rllcd tliroui^h this [)art of I'ibct made 
it impossihlt‘ for me to Rather relial)le information. 'J'he 'Fihetans were all th<^ time 
doiiiR their utmost to induce me to turn back, nor was it in any way to their 
interest to give me information. Armed bodies of d'ibcTan horsemen hung upon tlie 
skirts of our caravan; l.)ut as the)' took care not to point out to us the best roads, 
we were often forced to makt' unnecessar)- ddours. Nor ar(‘ tlie names wliicli they 
occasionally gave me to lx: imjdicitly relied upon. I 'or instance, the mountain-range 
with the rocky gatewa)' was said to be called Jagju, aiRl the [jromontory to the 
east of the gateway d'sebguk. To the mountainous coiinti*}’ south-west of our route 
the)' gave the name of Bogar-dscharingo, and to the lofty snowy range in the same 
direction the name of Majo-kaivi-dogdsching; whilt' the spur south-west of Camp 

LXXVll was called d'siding and the isolated mountain-mass to thi: east of it Danger. 

Farther south there is said to be a large river known as d'schungb-tsang[)o, but of 
its existence 1 had no o[)[X)rtunity to convince myself. I'hat such a rivt:r does exist 
cannot be doubted, because the nomads in the camj)s that we passed spoke of it; l)ut 
I was unable to ascertain whether it empties into the Selling-tso or into the Naktsong- 
tso, or whether it belongs to some other l)asin still farther south. 

On I ith September the 'I'ibetans gave us no better guidance than they had 
done hitherto, and we had to find our way |)ast the Naktsong-tso as best we could. 
First we aimed south-c:ast, so as to cross over the low isthmus that .separates the 
plain on the west of Selling-tso from the Naktsong-tso. d'liere the altitude was 
4693 m., or only 82 m. above the Selling-tso. About half-way between Camp 
LXXVII and the highest point in that isthmus or ridge there is an old shore- 
rampart, beautifully and regularly formeil, curving like a bow and turning its con- 
vex side towards the south-east, d'his ram|)art makes a fresh link in the chain of 

older beach-lines that I found still existing on the we.stern shore of the Selling-tso. 
'file distance between the nean^st [)oint of the jiresent shore line of the lake and 
the old shore-ramjiart amounts to 6 km., and demonstrates the extent to which the lake 
has shrunk; and that the .shrinkage has taken place relatively recently is evident from 
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the well-preserved condition of the rampart, 
isthmus between the S(^llino'“tso and the 
seven similar beach-lines, and with one of 
speaking is connected. 


.\ few days later on this same narrow 
Naktsong-tso I ol)served no fewer than 
them the rain[)art of which I have been 



tig. 26 , view L(K)KiN(; sou'I’h from the northern shore of nakisono-tso. 

I'roni the isthmus we had a magnificent vic!w towards the c^ast — tht^ Nak- 
tsong-tso with its picturesf|ue girdle of mountains and its expanse of bright bliui 
limiiid water. At the first glance I could hardly lielieve l)ut that it was connected 
with the Selling-tso, but as soon as J reached its shore I saw clearlj' that it was 
anotlier lake. Its water was as fresh as spring-wat(‘r and contained Alg.e. '1 he 

(juestion that now faced us was, whetJier wc' should go round it Iiy the western 

shore or by the northern. It was <!videntl}’ the same lake that Ikjwer places south of 
his Cbiring Cho. 13ut with regard to its sha}K! and its situation IkiwcT’s map was not 
of the slightest list.'; for, in the first [)lace*, bower i)nl)^ touched one part of it, and, in 

the second, his map is drawn on far too small a scale, so that from it it is impossil)le 

to draw an\' even the broadest inferences. He also was compelled, as I was, to 
turn back on the southern shore of the Selling-tso, and to go liack by the way ht! 
had come, namely to the Tschargut-tso. dlie only thing that his ma|) showed as 
beyond a doubt was that he had travelled between the Selling-tso and the Naktsong- 
tso, notwithstanding that the shape of the latter is distorted to such an extent as 
to be unrecognisable. 

A hurried reconnaissance southwards along the westta-n shore of the lake 
showed that it would not bei possil)le to travtil that way with camels, at least not 
without great difficulty and making wide detours. Accordingly we turned back and 
travelled along the northern shore, passing round the beautifully curving bay, which 
swells out northwards towards* the Selling-tso, and then kept principally towards the 
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east; but as \vc raitbfully. followed the lakt‘-shon% our course: was painfully ziozag- 
ging. Thus we had on the south the Naktsong tso and on the north tlie insignifi- 
cant, and not perfectly regular, mountain-range which stands on the isthmus betwi'en 
the: two lakes, d'his range sends out various s|)iirs towards tin* south, while: cle)se to 
the shore there: are: se:veral me)re: en* less iVee-standing butte‘s. On the northern 
shore twe^ ])e:ninsiilas are: especiall)* e:onspicuous; the one to the east is the more 
prone>unce:el, and the mountains that stanel upon it comi)e:lle‘d us tor a she)rt elistance 
to trave‘1 even se^uth-west; as its continuatieai to the* south-we*st it has a little hillj^ 
re)cky island. At the head of the: bay l>e:twe‘en the two peninsulas the:re were a 
ce)U[)Ie of lagoe)ns, with gooel grazing round them. Se)Uth e)l the eastern peninsula, 



and tole*rably ne‘ar to the shore, an* thre^e: or four islanels, consisting of soft mate*rials, 
the)ugh they reach a consid(‘ral)le he:ight above the lake, in shajH: rese-mbling loaves 
cif bread ejr elolphins l^acks. 1 he:y we*re clothe:el with thie:k gre:e:n grass; in summe:r 
it is secure from the shee:p of the nomads. On the: other siele of tla* last island the 
lake: appeared to terminate in a wry e:xtensive, but b(:autifiilly roiineletl, bay, l)e)un(led 
on the south l)y a meiuntain-spur that ja-ojects wcstwarels and has as its high(*st 
summits the: peaks which 1 have calle*(l 1.. and ]\I,. fhe: shore: round the* bay was 
harel and excellent for marching on, as it eronsisteiel of consolidated gravel a ceaiti- 
me.tei in diameae.i , refund, jiejlished, and light in e'oloiir. At the* elistance* of one: or 
two scoic me^te rs from the: \v«ite:i s edge: is an esp(*(jially l.>e.*a util ill ane] re*gularly 
forme:el shore-ramijart, which would seem to owe its e*xiste:nce te) the l)e:at of the 
wave:s anel the grineling of the ice. Within this rami>art we found, first, a large 
tiiangulai pool, sejueeze‘d inte) the: mouth of the gl(*n that opens out be:tvvee*n two 
lire ejecting buttresse's; then a couple of long, narrow lageions, to w^hich the* ranifiart 
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itself acts as a darn. We stopped for the niKlit at the head of the Iray. .nute c lese to 
the shore, in a ocahty vvliere tltere was graziiiir, and also a nonia<l en, a,n,„r„.nt 
Ihns by (ollowin-^ the sltore-Iiin; we had ina.le a consi<k;ral,le detonr; for we 
found out that the I ibr^tan cavalry who accompanied us had pursued a more 
northerly route amongst the minor mountains <m the isthmus l.etw<-en the two lakes. 
On our way back, as it was now the Tibetans’ interest to show us the Ixst roid 
they guided the caravan by that nearer track and took it through a countr^• ihai 
was e-asy, though broken. 'I'his was, 1 have no doubt, the road by which I’.ow. r 
travelled, for according to his map he i.rocc'e.led at some distancr^ from the lake, 
lhat he was unable to form any itlea as to its shape and extent is ([uite excusalrle; 



Fig. 28. THE .SA.ME. 


i'or to sc^o Naktsono--tso frcan its norlhorn short* only is to l)o l)t;\\ ildt‘rct] l>\' the 
picturesque, yet confusino, panorama that it presents, and a mere hasty l; lance of 
that kind is not suflicieiit to unridtlle its t 0 |) 0 ! 4 raphical secr<‘ts. Indeed 1 was at tliis 
time only ablt! to map with any decree of ccMtainty the country in my own imme- 
diate vicinity, that is the contieriious northern shore. Ikit I thoiioht that the lake 
extended \a!ry much farther to the south, ami was a jgoc^d deal biLiL^ei*’ than it 
afterwards proved to be. I here appeared to b(3 true fjords, like those of the: west 
coast of Scandinava'a, penetrating^ to the south and shut in by precipitous cliffs. 
At intervals hilly islands seemed to rise above the brioht blue waters, and ca]>es 
projected into the lake from every direction. All this entrancinj^ scenery was quite 
confusing, and made me imagine that the topography of the lake was a good 
deal more complicated than it really is. 

In the south-west immense mountainous masses, capped with perpetual 
snow, towered up above the tops of the nearest ranges. VV’^e did not see any 
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<;Iaciers, thoiioh possil.)ly there are some in a rudimentary sla^e. It was not possible 
to arrive! at any sure conclusion as to a former glaciation of this r(.*gion with far- 
reaching glacier-arms, which could havT^ scooped out this lake!; at all ev^ents I failed 
to disco\T!r any traces of it. Fhere were neitlier slriations on the hard rock, nejr 
erratic Idocks, nor moraines; not evern the smallest flatte!ned rampart that could be 
re!garded as the remains of an ancient moraine. Nevertheless tlie l)are re)cks fre!- 
(juently she:>wed a tendency to rounded forms, such as might have! benm j)roduced 
by a progressive glacier-stream. As a rule, the mountains in the vicinity of the! 
lake are covered with disinte!gratie)n products and soft grass-gre)wn earth, anel usually 
the bare rock cre)[)s out only at the! crests and culminating points in the form 



of ridges and steep masses or pinnacles anel denticulations, these last showing clearly 
that thej^ were not forme!el Ijy ice, I)ut, on the contrary, if the region was glaciated, 
must have projectexl above the! icy covering like! nunataks. Now since‘, as I shall 
show in a special cha|)ter lower down, all the lacustrine regions of Tibet occur in 
close proximit)' to the le)ftiest and biggest mountain-ranges, it is impossil)le to avoid 
the inipre!ssion, that the e)rigin ot thejse! lake!S is in some way or other conne,!Cted 
with the snow and ice which gather on those mountains, and since moreover most 
of th(!se salt lakes are underge)ing a process eT de!slccation, it is a pretty obvious 
inference, that the rainlall must tormerly have been far more abundant than it is 
now. I'hose portions of the mountains which ascend above the limit of perpetual 
snow would then be in a [)osition to give rise to immensely more extensive and 
more prolific /r^^-fields than they are now, and consequently to incomparably greater 
glacier-arms. It is not howewer necessary to suppose that the entire country was 
under glaciation. Even to-day it is the rarest thing possible to find a mountain- 
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rantre that is continuously covered with perpetual snow for an>’ considerable distance. 
Kveii^ in the Arka-tagh, which carries relatively the heavii'.st huialen of snow of all 
the Central Tibetan rancres, .tjlacier-breedinfr swellinjrs are very rare; they rise only 
here and there at wide intervals, while the crests of thost- jjarts of the ranges which 
intervene betwetMi these swellings are sometimes even quite free from snow. Nor 
are there in the interior of the plattiau any ranges that bear continuous glaciers: 
-such glaciatetl masses as do occur there rise alrove the plateau like disconnected 
islands. I’robably one such glaciated ma.ss was situated in the mountainous tracts 
between Ute 'I'schargut-tso and the Naktsong-t.so on the one side and the Kiaring-tso 
and Mokju-tso on tlic other. 



Fig. 30. nURIAL OK ONK OF ISIV SKUVANTS ON THK SHORE OK N A Kl SON( rs< ), CAMl' T.XXVIIT. 


These are tlie first general impressions sugge^sted by tlu‘ siglit of Naktsong-tso. 
Ikd'ore I proceed to a more dc^tailtKl description of th(‘ lake's to|)Ography I liave 
only one short day’s march to deal with, namely that to the point at which we 
turned back in this short burst to the south. Beyond Camp LXXVIll the country 
was open to the east. The surface rises first towards a very flat threshold, and 
afttirwards sinks down to tht! shore of Selling-tso, which just there is (|uite close. 
Hence a very considerable part of the Selling-tso strt^tcht's out into that c|uarter, 
and according to the maps ma<U! by Bower and Littledale, who visited thc! southern 
and eastern sides of the lake, the Selling-tso is in point of art^a l)ut little inferior 
to the 'Fengri-nor, and ccwisequently is the second largest lake of 'I'ibet. On the 
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isthmus there were two small pools, and from our line of march we beheld in the 
Selling-tso a Hat, white-j^leamini* island, situated close to the shore; however, as wv. 
saw' only one-half of it, it may |)ossibly be a peninsula. 1 he range w'hich borders 
the isthmus on the south is liki;wise broken by a »gatew’ay», with a little threshold 
in it, at an altiuuk; of 1695 m., and through this natural gateway we had to the 
south a fairly open and extensive view — a latitudinal- valley, the bordering moun- 
tains of which were at a considerable distance to the south as well as not particu- 
larly high. W'e passed on our right the two peaks and Ma, w'hich are situated 
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on a l)Iuntc(I [X'ninsula that juts out into thci Naktsono-tso. I'lie rano'c with tlie 
>oatcvvay ’ in it boars a wxy dost! rost'mlilanco to tliat l)esitlo tho J^^^ju-ra])i;a. 
Its soinborn face is proci[)itous. We now travelltxl south'-south-east, without seeino- a 
olimpse (){ either lake*, thouo'h on the north side of th(! ranti'e tliese two sheets ot 
wat(*r are l^y a lom^ way the most conspicuous features in tlie landscape. Camp 
LXXIX was pitched on tlie west sidt; of a fairly extensiva*. marshy rei^ion, where 
the o^raziiy^ was j^ood; its altitiuU^ was 4674 m. At this i)()int I was stopped by 
tlie 1'if>ctan cavalry and prevented from advancinj^ farther south; and it was from 
this ] )oint th(*refore that I mack* my real start for the west — for Ladak. 

On i4tli Sc:[)tc!mber I set off on a three day’s boating excursion on the 
soutlx rn and western [larts of the Naktsong-lso, and it is to tliis that I owe tlie good 
general ide a I obtaincxl of the slia[)e and bathymetrical relations of the lake. It 
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took US an hour’s ride towards the west-south-west to reach the lake-side. 'Ihe 
point at which w-e struck it was a rather witle hay, lying between tlie mass M. 
and the nearest not very accentuated moiintain-inasses to thi; south of it. The 
ground consisted of sand and fine gravel and the shore! plunges tlown rather ahrui.tly 
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to the deepest basin in the lake. Even jet I did not cpiile understaiul the topo- 
graphy of the region. In the south, bearing a couple of tlegrees to the west, the 
most outstanding feature in the distance was a dome-topped mounUiin. In the S. 
13° W., where the country appeared to lie especially flat, 1 was led to suppose that 
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there was a river, eithtT cnterino the lake or issuing" from it, but \ had no oijpor- 
tunity of satisfying myself with regard to this. In the S. 39^ W. there was a large 
glen opening upon the lake. In thcj S. 51"^ W. a small rounded rocky island rose 
above the wattT, and west of the same appeared a large expanse of land which I 
of course took for an island, between the two, this expanse of land and the island, 
runs a sound, and towards it we directed our course. On the south the scene was 
shut in b) a high dominating, snow-capped mountain-range, extending mainly east 
and west. To the N. 68'^ \\". lay the most northerly promontory of the large insular- 
looking piece of land; and between the promontory and the N. 53' W. stretched 
one of the biggest of the lake’s large open fjords, b'rom N. 53 ' W. '*to N. 46^ W. 
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lay the double island which we had ]>reviously seen from the northern shore. To 
the north-west and north-north- west runs that part of the northern .shore along which 
we travelled in order to reach Camp LXXVllI. Almost every ridge and chain in 
the region, ecjually whether forming short, broken, detached masses or hanging 
together in more continuous ranges, turns a ]>erpendicular or steep face towards the. 
south, whereas the northern slopes are as a ruk! gentle as well as covertTl with 
earth. I'his is ( specially true of the chains and ridgiis which rise on the two islands 
that we touchtxl at in the* course of the day’s paddle. 'I'he rock, which was close- 
grained, rather brittle and crisp, and was possibly limestone {vide the petrographical 
section of this work), di|)ped 47^ towards the N. 43'^ W. The outcrop) therefore 
faced the south-east; consequently the southern side is relatively more ex[)Osed to 
weathering. If this predominant form of relief be considered in connection with a 
possible former wide extension of the glaciers which w'ould have their source of 
origin south and south-west of the Naktsong-tso, the natural expectaticfti Would be 
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that the southern slopes of the chains I have spoken of Avould lie and loni^, 

and smoothed and filed by the ice-stream, while the northern slopes, as beino on 
the sheltered side, away from the ice-stream, ou^t^ht to bc^ almost precipitous. 'Fhis 
rule holds ^ood, for example, for the region of the primitive rocks that were 
glaciated in Uk: Scandinavian jjeninsula. Hut I hasten to add, that it would l)e rash 
to compare the Scandinavian glacial region directly with tlu^ d'ilnTan. lh(; former 
lias been thoroughly investigated, especially liy Swaulish geologists; it is a j >articularly 
favourable held for glacial investigations, becaust! the trace s of the* ic)' covering are 
to be seen ev'erywhere unimpaired and accessible to the liglit of day. I'here is no 
need to travel very" far from Stockholm to hnd the? most beautiful examples of 
glacial striations, moraine ridge^s, and erratic lilocks. 'The abrasive forces of the 
atmosphere have not had much effect in levelling tlown, at any rate tla.-y have not 
succ(.!eded in |)laning away", the traces of thc! old ice-cova^ring. Hut in M'ibet the 
conditions are very^ different. I have already" pointed out above, that the results of 
my" investigation, with the view to discovering evidences of former glaciation, were 
entirely" negative*. There do not exist thti smallest grounds for bedieving, that any^ 
such glaciation ever extcuided over th(! whole of the Tibetan highlands, or that its 
j>latt:aus were ever buried under a compact ice-sheet of tht^ samt! cluu'acttT and 
ajipearance as that of Greenland. Indeed, if wv; do allow ourselves to suppose that 
the glaciers which exist in Tibet at the presernt day' are still diminishing, then we 
must also rc.strict our conception of the formcT glaciation of the country to its highest 
swellings, that is to say', to the regions in immc.‘diatti proximity’ to the crests and 
[)eaks which still carry [lerpetual snow and glaciers. It is for this reason tliat I say 
it would l)e rash to compare Tibet with Scandinavia, and for j>recisely the same 
reason the external appearance; of the mountains around Naktsong-tso lends no support 
what(;ver to the supposition, that an ice-stream once flowed from the mountainous 
regions south of the lak<x Had an ice-stream of the same extent and thickness as 
that of Scandinavia spread itself out from the south to the north over the intc;ri(a* 
of 'Fibet, tlu; Naktsong mountains would have their southern slo[)(;s flat, rounded, 
and smoothtxl, while they would be steep and rugged on the north, and this al- 
together independently of tlie dip of the strata and the strike of the outcrop. Hut 
if, on the other hand, we confine ourselves to the sui^position of purely local 
glacial centres, from which glacier-arms more or less considerable proceeded, then 
there no longer exist grounds for astonishment at the relief forms which the 
Naktsong-tso mountains now exhibit. These mountains are, it is tnu;, of relatively 
insignificant altitude: I estimate that the ranges on the northern shore of the lake 
reach an elevation of 300 m.; the others, both beside the lake and on the islands, 
are still lower. At any rate they are protected, and would have been in ev(;n a 
yet higher degree protected formerly, against the supposed ice-stream coming from 
the south-west, for it would only have been able to cover the very lowest mountains, 
for instance those which now form the small islands beside the northern shore. 
These are indeed equally rounded on all sides, a fact which led me to compare 
them to dolphins’ backs. But the higher mountains were able to offer effective 
and unconquerable resistance to the ice-stream. This is in a particular degree 
true of the most soiidierly of the parallel ranges which are piled up on the large 
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Maml. It was this which rcccive.1 the lirst anil stro..i>cst impact i. the icc-sticam. 
catisinw it to ilivide east and west round that insnrmmintahlc ohstade. Conse- 
Zntlv its so, .them side is steeper and wilder than that ot any other range ,n 
the ni iohbonrhood. (k-nerally it seems to me, that the fact ol the somhein 
aces U ing the steepest may lie precisely the eireet ol the estraord.nary force ol 
r iee'osion which attack.sl then, from the south whereas the northern slo,» 
lav on the lee side away from tlie ice-stream, and thus experienced no pii-s.„r 
tan, I, or at' all events a more trilling pressure. The higher peaks and summits 
of the ranges thus lifted themselvra like islands above the ice-stream, which ncei 
1 here hL been more than a few score meters thick. All the same the absence 
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of all real or iinmisokable eviilences of glacial action demands that the greatest 
camion must be exercised in drawing conclusions even Irom the gcneia ea uics 
of relief in this lacustrine region. For even though all glacial evidences have 
been ' wholly obliterated by the intense weathering and denudation which are now 
goino on, it is fair to infer, that the forms which these mountains now exhibit 
Lc° to no slight extent been occasioned by the weathering and denudation which 
have taken place since the glacier-arms receded, .and became confined to the 

cxcccclindy small areas that they now occupy. , • • , 

MeaLhile wc steered at first diagonally across one of the largjdst basins into 

which the lake is divided, and towards the north-western extremity (h. 51 W.| Ot 

the little loaf-shaped island. 'I'his time the trip was favoured by glorious weather, 
the lake was almost like a mirror, and it was only now and then that its surlace, 
(jii which there was a wonderful play of colour, was slightly ruffled. Ihus icre 
was nothing to prevent or impede my soundings or measurements of velocity. 
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sent to stop my advance. 




THE NAKTSONC-TSO — EAS'I' AND SOUIM. 

Moreover I was able to sketch the contours of some of the surroiincliii^ mountains, 
namely those shown on one of the accompanying plates. Tlie following are the 
soundings I successively took — 2.10, 11.90, 12.70, ir.73, 11-30, 11.36, 12.25, 12.22, 

and 5.70, the last quite close to the north-western extremity of the island. From 
the shape of the basin and the contours of the neighbouring mountains I gathered 
the impression, that it was a relatively shallow pait of the Naktsong-tso which we 
had crossed. To the south of our route was a shallow cjuarter, wliile north-west 
of it the lake-bottom probably sinks down to the greatest depths. 

At the point wli(!re we landexl we found a slab of stone set up on end, 
crowning a rocky headland that plunges steeply down into the lake:. South of that 
is a littl(! bay, vviUi a flat strip of shore, bearing thick and luxuriant grass, plainly 
enough at that season inaccessible to tlu! flocks of the nomads. \V(! climbed t(j 
the top of tlie highest |ioint (c. 50 to 60 m.) of the little rocky island wdu re it 
rises sh<;er from the water’s edge, and found on it three heaps of stoiu s [)ik!d u|>. 
As the I ibetans possess nothing that in any way resembles a boat, th(!se heaj)s of 
stones jn*ovc!, as do also the large cpiantities of dropi)ings of )'aks, horses, and 
sheep, that the island is visited in wu'nter, the mexans of access being tlie very thick, 
strong sheet of ice with which the lake is I dare say for five months coveia.il. 
M'he island is crescentic in shape, convex towards the south-west, and on almost 
every side its rocky walls plunge sheer dowm into the lake. 'I'he only living crea- 
tures we found on it w^ere |agcons and midges. 

hrom th<‘ top of this little; rocky islanel we obtained an e.;specially excedle nt 
view all round us; the wdiole country to the south lay spreael out like a maj). On 
that side the boundary of the lake stoexl out sharply anel elistinctl)’. ddie Naktsong- 
tsej now^ turned out to be a geiod deal smaller than I hael sii|:)pe:)sexl it to be when 
I first .saw it from the northern shore. bVom that siele tlie view' south had appeared 
to stretch tc^ infinity; this wxis due to the refraction of tlx; atmosphere close to the 
surface of the earth, the w'hole of the plain on tlx; southern side of the lake being 
swalknved up in its »li(juid» vibrations, the effect being an appare nt [jrolongation of 
the lake all the way to the fool of the southern mountains. Fven whilst we were 
still paddling on the w'ater this southern range had a[>jH;arc‘d to rise diix.ctly out of 
the lake. Owing to the.se optical illusions you can never trust your first impression 
of these sheets of water. The only way to get a reliable map of their outline is 
either by riding all round them or by examining them by boat. I'he little rocky 
island on the summit of which we stood lies only a couple of kilometers from the 
southern shore, and the space that intervenes between the lake-shcin; and tlx; foot 
of the southern range is occupied by an extensive; plain, c;xcee;dingly flat, and dotted 
all over with an enormous number of .small lakes, pools, and marshes. This low, 
marshy ground also makes the shore next the lake very boggy and irregular. I'he 
greenness of the surface and the numerous herds of yaks and horses, and flocks of 
sheep, served to show that the grazing w^as good. We also counted eight nomad 
tents and two white cubical houses of stone, possibly small local temples, d o the 
south was a well-marked glen-opening, with a small stream flowing out ot it. Unclear 
ordinary circumstances one would not have doubted a moment as to the destination 
of this river; it would of course have been a mountain-stream destined to terminate 
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in the lake. But, seeino that the Naktson^-tso is jxirfectly fresh, and that one looks 
in vain for any sort of beach-line or marks of the lake ever having* risen to a 
higher level, the lake must clearly possess an effluent of some kind, d'he most 
natural thing would be for that effluent to run into the St!lling-tso, which is not 
only lower, but lies quite close to the Naktsong-tso. But no such effluent exists, 
at all events 1 came across none whilst making my way to Camp LXXIX; nor 
has Bower, who followed the whole of the southern shore of the Selling-tso, indi- 
cated tliat he found any c(jnnection l>etween the two lakes either. 'I'liere remains 
tlu'reh^re the |)Ossibility that the Naktsong-tso discharges its waters to the south 
through a transverse ghai tliat pierces the southern range and (!m[)ties into some 
salt lake situated a good deal farther to the south. If that is the case, one would 
1 >e inclined to suspect that the glen which I have mentioned is that by which the 
lake discharges. Unfortunat(?ly I was not able to solve this problem, not being 
able to do what I liked owing to the jealous watchfulness of the Tibetans. This 
question can only be solved by an examination of tht! country between th(! Selling- 
tso and the Kiaring-tso. It is, I admit, improl)able that an effl^rent stri^am should 
be sufficiently |)owia'fiil to forces its way through the entire mountain-range which 
forms the di\’iding-wall betwiaiii the latitudinal valley that contains the lakes 
Selling, Naktsong, and Tschargut, etc. and that in which are situated the. Kiaring- 
tso and several others; but it is possil)le that there may be a small salt lake 
immediately south (.)f the Naktsong-tso, and in its basin the* surplus waters of the 
Naktsong-tso will i;va|)orate. 'Ihere is yet another possibility, namely that the 
Naktsong-tso may be connected with the Selling-tso by a sul.)terranean stream 
running north and this is the most prol)able of all. 

The whole of the southern part of the Naktsong-tso is very shallow. The 
2 -meter curve runs a long way out from land; in fact, the lake-bottom forms on 
that side! the continuation of the flat shore-plain which slope.s imperceptibly towards 
the north. fhe colour of the water also was there more irregular, and exhibited 
a greater variety of shades, being dark green — underneath 1 suspect there wert* 
AlgcC — yellow, or a light dirty green — there I inferred the [presence of sand, 
mud, and gravel. In the S. 70® E. there is a smaller lake of triangular shai^e, 
h ing only a score of meters or so from the shore of the Naktsong-tso, and its 
colour showed that it was very shallow. In the S. 13"^ E. rose the vast domed, 
snowy peak wliich is the dominating feature of the entire region. Westwards our 
view of this archipelagic scene was cut off by three ridges, modelled in bold relief, 
and each terminating eastwards in a promontory or projecting rocky headland. 
'Die headland of the ridge farthest north screened the northern shore of the island, 
or rather I ought to say peninsula, for it makes the Naktsong-tso closely resemble 
in shape the lake: of Jamdok-tso south of IJiasa. The southernmost ridge does 
not, pro])erly speaking, form a headland, }>ut immediately south of it a long, narrow 
^pier^ jjrojects towards the south-east, lifting itself hardly at all above the surface 
of the water, and terminating in a pointed capt.*, which was then crowded with flocks 
of gulls, k'rom the opposite, southern shore a similar cape projects towards the 
north-west, so that the two between them cause the lake to contract to a relatively 
narrow sound, the depth in which in its shallowest part did not reach two meters. 
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Hence a drop of \ '!z nujters in the level of the lake would unite tht; island with 
the mainland by means of an extr(;mely (lal tongue of laitd like that which the next 
tlay raised an easily surmountabh- obstacle in our path. It seemcxl to nn;, dial 
generally throughout thi; whole of the southern part of the lake the d(;|)th nowhere 
reached 3 m. 

Leaving- tlie rocky island, we continued southwards to the tips of the jiier , 
sounding on the way dc|)ths of 2.61 and 2.30 lu. After that our direction was 
S. 80'^ W., with insignificant deviations, until we reached our caiu|) for th<! night. 
Immediately west of the i>ier tlie dt^pth was 2 m., tlien 1.46 m. in tlie shallowest 
part of the sound, and finally 2.25, 2.10, 2.2s, 2.15, 2.24, and 1.67 m. Here tlie 
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2-meter bathymetrical curve runs at no inconsiderable distance from the nortlurrn 
shore, a thing 1 did not expect, for the cliffs in that (juarter present a perpendicular 
face towards the south. Tn fact, they rise like a cyclopean wall, built up of blocks 
of stone of immense size, with big black eroded fissures gai)ing in them at inter- 
vals. Generally there is a very narrow strip of shore, along which it is possible 
to advance; but in some places the cliffs plunge sheer down into the wateV. 
Nevertheless the lake is everywhere so shallow that >ou could easily get round 
theih by wading. The bottom consisted of ooze, which came whirling up in black 
flocculent masses whenever the paddle touched it. 'Hie depth along our route 
amounted, as I have said, to rather more than 2 m., and this depth remained con- 
stant the whole way. To the south of our route it was scarcely any deeper, but 
rather shallower; for one would naturally expect the lowest part of the depression 
to lie directly under the precipitous mountain-wall and not next to the plain, 
apparently cpiite level, that stretches down to the southern shore. 
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The part of the lake with which I am now dealing forms a clearly marked 
and separate basin. Its western boundary is, as we shall soon find, very sharply 
defined, while the eastern boundary coinciiles with the narrow sound between the 
two projecting pier-like promontories. At its vvidi;st jjart the basin probalily measures 
5 km. across, unless this estimate is e.xaggeratt-d by reason of the atmospheric 
refraction, 'bowards the west however the basin rapidly contracts to a breatlth of 
I km., and finally is not more than 350 m. across. 
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riie wide insular countr)' which we had all the way on our right hand is 
traversed, as 1 havt; said, l)y three mt;dium-sized ranges, rising to a fi:w huntlred 
meters in height. We have already seen how they pTininate eastwards in three head- 
lands Jutting out into the lake; the continuation of our trip revealed their we.stcrn 
terminations. The first range, the one farthest south, is fairly short, and at its 
termination a low tongue of sediment juts out from a slight incurving of the shore. 
A [»recisely similar, but somew'hat narrower, heatlland projects from the same shore 
about midway along the southern range. IJoth promontories point towards the east- 
north-east, parallel with the shore-line. Thus the former one, that at the sound, 
bends towards the (^ast. 'I'lijs cannot be due to pure chance, but must be an effect 
— as the sedimentary capes are in the north Tibetan lakes — of the prevailing 
wind; which thus appears to come from the west or po.ssibly the south-west, and 
gi\ es rise to a current along the southern shore of the great island, forcing the solid 
sediment to deposit itself in the manner described above. Where this sediment 
comes from was at first inexplicable, for tlie water of the lake was as bright as 
crystal, as if it issued out of the purest spring; but it does not reejuire much 
reflection to trace the source of its origin. Consider first the we.sternmost of the 
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three promontories; we see that it lies immediately east of the point wherci the 
western half of the latitudinal valley between the southern and tlic middle raii^e 
reaches the lake. During^ the violent rains which fall in this region in the summer 
there flows down this valley a not inconsiderable stream, formt‘d by the confluence* 
of the numerous small torrents which issue out of the short, stee|) sidf -glens that 
seam the mountain-sides. Vast quantities of fine, powdery, disintegrated material are 
in this way carried down to the lake, and are mostly swept c.astwards l>y th(* current 
along th(! shore, and this settles gradually against one or other of tlie j)ier“like 
headlands, tlms constantly lengthening them. Now let us consicU*!' tlie middle 
j)romontory ; it is formed |)rinci|)ally in the same way, the only dilTer{!nce being 
that in this case there is no main valley to gather u]) the torrc'nts from the 
small side-glens, l)ut each torrent pours its sediment-laden water direct!)^ into the 
lake. 'There the sediment is caught by the current spoken of above and dej)osited 
against the middle headland, which is smaller, and narrow, in consef|U(*nc<i of the 
drainage-area by which it is fed being less extensive*. Hut it is more difficult to 
c*xplain why the eastern promontory .should be the largest, becau.se the drainage- 
area upon which it draws is the smallest. l*o.ssil)ly the causti is to be sought parti)' 
in the configuration of the lake-l)ottom: that is to say the lak(^ is just in this part 
rather .shallower than it is farther west. At all ev-ents it is ver)' unusual to find 
fiat mud peninsulas at the foot of a range that plunges almost v(*rtically down into 
a lake. The primary condition of their origin is of course the .shallowne.ss of the 
lake. 'There appeared to be small promontories also along the scaithern shore. 

After passing the third promontory and casting a glance up the latitudinal 
valley bc^tween the middle range and the western range, we continued our trip 
towards the west, skirting the southern foot of the middle range. 'The strip of shore 
wTis somewhat broader than before, and the grass on it w^as so e.xcellent and so 
untouched, that I concluded it was inaccessible to the flocks of the 'Tibt:tans, 
especially as these were now grazing in other parts of the gr(‘at island. Ve ry 
likely impassable mountains also cut off access to it from th(* landside. 'Tlic;re 
w'cre, it is true, animal droppings, proving that that quarter of the* island is indeed 
visited; but they wall be left in the winter, wdien the flocks can easily be drivcm 
across the ice from the south. 

'The middle range, which is in general highcT and wilder than the southern 
range, terminates at its wt!stern end in a tapering, perpendicular, and rather large, 
rocky gateway, and below' it, on the actual shore-line, rise a couple of small isolated 
rocky pinnacles. By this the lake had .shrunk to a sound only 350 m. broad, and 
over on its opposite or western side the middle range is continued in another range*, 
which however we only saw foreshortened. Its eastern end forms a great rocky 
mass, wild and rugged, with .steep, bare, fantastic flanks, which plunge down sheer 
into the lake without the smallest strip of shore at their foot. From that point the 
southern shore was seen to extend towards the S. 37° E. At the .southern foot of 
the rocky mass was a solitary stone hut, then uninhabited. Somewhat nearer 
towards the south rises a small detached butte. 'The wide, marshy plain on the 
south of the lake appeared to continue a fairly long way towards the w'cst, merging 
into a latitudinal valley. In this w’^e .should, I have no doubt, have found a con- 
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course running down into the lake. 
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VIEWS FROM THE NTARROW RASSAOE IN THE NAKTSONG-TSO. 




Camp I. XXX was made on the shore of the large island m a very unusua. 
sort of locality, In that there runs ont from it into the lake a pier-like promontoj, 
or ton.-nc of land, a hundred inetens long, with a mean breadth of to ni., MO 
lifting itself , m. above the surface of the lake. This is formed of the same fine 
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sedimentary matter as the similar promontories already descril)ed; but in contra- 
distinction to them this is grass~<rrown and possesses some small [)ools, which 
during the night became coated with a thin sheet of ice. 'The shore:, from which 
the promontory projects, is cut off abruptly and reaches i m. in elevation, while 
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on the top it is covered with luxuriant grass. I he promontory juts out from the 
shore at right angles and thus lies athwart the sound, which would be entiridy 
blocked by it, were it not that close in at the foot of the perpendicular cliff on 
the opposite shore there is a sound of open water, 30 m. across and 1.3 m. deep. 
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in which we iletected a j^entle current. It was not easy to account for tlie i)resence 
of this narrow tongue of sedimentary matter, for there st^emcd to be no reason at 
all why it should have originated in this sound. Possibly we might look upon it 
as a continuation, or the termination, of a branch of the tliird of the ranges 
on the island, although it does not indeed consist of hard rock, in fact it does not 
even consist of gravel. But its shape is altogether antagonistic to any such suppo- 
sition; for its upper surface is j)erfectly levtd and its shores abrupt, not sloping 
gently down towards the lake. Moreover its breadth remains uniform throughout; 
nor does it exhibit any irregularities such as would suggest a former hilly ridge. 
1 he explanation which seemed to me to bt: the most likely, and on account of the 



reliel of the immediate surroundings the most |dausil)le, is this: that we have here 
at length a trace of a former moraine ridge, that lias been U^ft l)y an ice-stream 
which once flowed down tlirougli tin’s sound, d o this (juestion I will however return 
after describing the rest of the sound, d his regularly formed tongue of land does 
not, it is true, directly resemble an ordinaiy moraine, but almost seems like the 
work of human hands; hut that may be a pure coincidence. Its summit may have 
been flattened b)- acjueoiis agency at a time when the lake-level stood a or 

a meter and a half higher than it does now. And txjually whether the is 

drained by an underground channel or by some rivor connection tliat / did not see, 
it is but natural, and what might be 'ex]>ected, that its level should drop in 
consequence of the continuous erosion in the efferent channel the effect being to 
Imng the old moraine ridge above the water and expose it to the light of day. 
When the water covered it, its surface would be smoothed by the beat of the 
)ut except for that the moraine would be ]>i*otected against disintegration 
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and the levelling influence of the atmospheric agencies, which have niKjiiestionaldy 
destroyed innumerable moraines and other glacial traces that in this region wvrc 
directly exposed to their effects. I have already pointed out, that this j)ier-like 
projection is a formation of quite a different character' from those 1 have mentioned 
al)ove; and there is no reason why we may not siipj)os<.\ that several similar 
moraine ridges are still hidden under the waters of tiK- Naktsong-tso, in which case 
they will not come to light until the lake has dropped still further. 'The material 
of wfliich our |)ier-like projection is built up dotts not admit of any sufhciently 
trustworthy inha^ences being drawn from it. I'he circumstance s under wliich I visited 
this |)art of 'Tibet prevt*ntt‘d me from instituting a thorough and desirable investiga- 
tion into this matter. If my theory is correct, one would expt.ct to find that the 
pi(-r consists in the main of moraine gravel; and it is very i)rol)able, that it does 
for the most part consist of such; but it has subsiajuenlly, through the binding and 
arresting power of the grass, IxTome sheeted witli drift-dust, wfliich has gathered 
tht!re in the dry season. Anyway the only conclusion at which I was al)le to 
arrive is, that we really hav'e here an old nioraine, modified in a secondar) degree 
by e.xtrane.ous accid(MitaI circumstances. 

Se])tember 15th. Never have I l)een more charmed and fascinated b)' the 
beauties of a sccaie and the wild pictures<[ueness of nature than 1 was by those 
which I witnessed in the course of this da)'. When ) ou are the first to find \’our waxy 
through a watery laln rinth such as that of the Naktsong-tso, and have not the 
slightt!st guidance from either map or native, )'ou are kejjt all the time in a state 
of exiiectation. I asked m)self again and again, how long this narrow channel w'as 
to continiK.*, and whether tin* land wliich we had on our riglit hand reall)’ was an 
island, for if it turned out to be a peninsula, we sliould have* to paddle all the 
vva\' back again. A littki later on wc discovered on it two tc^nts, w ith half a dozen 
peoj)le about them, as well as a troop of horses and a henl ol yaks; this seemed 
to point to its l)eing a peninsula, otherwise these people and their animals could 
not have reacluid it from the mainland. We ascertained sulxseciiuaitly, that it reall)' 
is something intermediate between an island and a iieninsula. 

It w^as a still and beautiful morning; at S a.m., after a slight frost during the 
night, the thermometer stod at + 4./’, wdiile the water at the same time registered 
8.2^'. In this shallow, sheltered sound it may well lie believed, that the winter ice 
reaches a consitlerable thickness. The nomads w^ould therefore be able t(^ tak<^ 
short cuts across the lake, and the heaps of stoiu;s and »sign-posts» on the little 
rocky island prove that they actually do so. 

On the inside of the pier-like projection, at the root of which wa; w'ere 
encamped, is the opening of the narrow' passage which \yc had to fefilow for 
hours. On our right we had a short mountain-range, running tow;irds the south- 
west, and consequently parallel wdth the sound; in fact, it might well j)ass for an 
offshoot of the middle of the three ranges that I have mentioned above. Hut in this 
respect tJxere is a great difference between the eastern and western shorc:;s of the island. 
Whereas on the east we had seen only three ranges, terminating' in three promontories, 
on the west w'e passtxl no less than eight forks of the mountains, though those to 
the north were less distinctly separated from one another than those to the south. 

Htdin^ yourney in Central Asia, JV. ^ 
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Of the three ranges on the island, it was only the two to the south which 
could be distinctly followed for their entire distance: from the route tliat we 
pursued their direction was in the main towards the S. So'’ W. But we were not 
able to identify the westward continuation of the northernmost of the three ranges; 
to do this satisfactorily would have m:cessitated our crossing over the island. It is 
possible that, strictly speaking, this insular orographical system consists in the south 
of two actual ranges running continuously parallel with one another, but that its 
northern part forms more [)roperly a mountain knot, from which ramifications and 
offslioots stretch east and west. 

Our long watery highway is divided by jjrojecting headlands into a succession 
of oblong, (‘lliptical basins, and their depths |)rove that they actually are indepen- 
dent basins clearl)' st^jjarated from one another. d'he first of these is how- 
ewer so far differemt from all the rest that it is entirely embraced within steep, 
wild cliffs a couple of hundred meU-rs in altitude, thougli generally th(Te is a narrow, 
Hat, strip of shore at their foot, d'he mountain-range on the east side of the 
sound makes a btaid towards the west and is then cleft by the sound itself, and 
just at that point we found the contraction between two basins. Thus that part of 
the range which lies over on the west side of the sound forms a toleraldy detached 
part of the system and culminates in several small peaks. Both north anti south 
of it broad glens open upon the sound. In the next three basins, going north, it 
was cpiite evident that our sound was crossed slantwise by the ramifications of the 
mountains abutting upon it. The second basin is bordered on the north lyv two 
rocky ht;adlands that apj)roach one another. Hie third liasin is demarcate.d on the 
north by only o/it’ promontory, jutting out from the left side. The reason there is 
no corresponding headland on the right is, that there is there a broad, open valley 
betw'een two parallel ranges, with a latitudinal valley pass lietween them, 'bhe last 
basin is the largest of all and is bounded on the north b)' a broken ridge. South 
of the w estern half of this ridge lies a more open valley, similar in appearance to that 
on the east side. These two valleys may in fact be regarded as mutual continua- 
tions one of the other, and together tliey form one and the same latitudinal valley. 



CHAPTER IV. 


THE NAKTSONG-TSO, ITS SOUND, AND ITS 
WESTERN HALF. 


Broadl}' s[)(iak;ino* tliis country may be characterized in th(' followimr way. A 
mnnher of mountain-ranges, stretching more (.)r hiss faithfully east and west and 
running parallel to one another, rise from what is on the whole a flat region. 'Fhese 
ranges arc successively pierced l)y a natural waterway or sound, running from north- 
wtist to south-east, and constiC|uently cutting them at right angles, or rather diagon- 
all)-. From its l)eginning at the moraine projection to its termination in the north- 
wcist this sound is 8.3 km. long, and has a mean l)readth of o.s km., the maximum 
being i.i km. and the minimum 0.5 km. The ranges on the west side of the 
sound form the immediate continuations of the ranges on the island; in other words, 
the sound cleavcis its way through these ranges in a succession of gigantic rocky 
»gatewaysv>. At the first promontory on the kd't, wheia; the hard rock descends directly 
into th(^ watts', the dip f)f the strata was 37'' .S., but generally the dip ai)peared 
to be towards the north. 'I'he rock in (|uestion was a clost‘-grained, brittle species, 
rt^stimbling hci! leflinta ; for a detailed description, see the Cieological station. So 
far as 1 was able to ob.servc? in such a hurried trij> as this I am describing, the dip 
of th(! strata on both sides of the sound was preci.sely the same, and there was 
nothing to suggest that any subsidence of the earth’s crust, or Grahenvcrsoikuno;, 
has ever occurred there. A study of The (hreal Ice Aoe, whicli I had with m(.', 
convinced me, that this formation was almost in eveiy detail idtMitical with the »rock 
l)asins» of Scotland, which James Geikie dc.scribes in such a masterly way. I had 
already suspected that the pier-like projection which we encountered at the entrance 
to the sound is an old moraine; and the farther we advanced up the sound, the more 
forcildy was the idea borne in upon me, that this elongated trough must have been 
hollowed out by glacier ice, aral that the peculiar, capricious, and fantastic scenery 
which stretched before us could only have Ix-en prodiictKl by the erosive action ot 
an ice-stream. My tri[) was only a preliminary reconnaissance, a pioneer trip; 
consequently I am not in a position to give any exact arithmetical data, nor do I 
consider, that I am warranted in speaking with any degree of certainty on the 
matter. In a later chapter I .propose to take a general survey of the lakes of 
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Tibet; for the present therefore I will confine myself to certain observations w'hich I 
made in tliis the most w’csterly part ot the Naktson<;-tso. I was not alile to discover 
there, any mon^ than previously, vinamliiguous, well-prese rved tracers ol glacial action, 
of the same kind as those^ in Scotlaml or Scandinavia. Ihit in res[)ect both ot the 
forms of the scenery and of its s^eni-ral characteristics this sounel bears a close and 
n-markable resemblance to a North Kiiroiiean fjord, and ujion looking- up it, alu'ad, 
it w'as easy to imagine ourselves actually p.'iddling on such a fjord. In each fre.sh 
basin the further view was imj)edi;d by the next relatively narrow constriction; but 
after proceeding a couple of kilometers or so, a fresh ptinorama opened out before 
us, after the Tjonb hail made but a slight inclination to the one side or the other. 
'File garlanded or festoon-like arrangement of the shore, as it swei-ps in ri^gular 
curves from headland to headland, is illustrateil in the accompanying little sketch- 
ma[). Upon considering the bathymetrical relations in the fjord, w'e notice first, 
that these are particularly uniiorm and similar in the thn;c basins which lie iarthest 
south, w'here the depth runs al)out 3' 2 m., and nowhere reaches 4 m. 'rin; lialhy- 
metrical curves for 2 and 3 m., which are sliown on the map. are the best proof 
of the statement, that the sound really is divided into a numln-r of separate basins, 
and that each such basin is bounded liy a more or less projecting promontory. The 
basin farthest north is tlu'. greatest in respect b<.)th of length and of lireadth, and it 
is also the dei'jiest. 

If now we compare these liasins one. with another, and number them I, 11 , 
III, IV, and V from north-west to south-east, the last designating the last exiiansion 
of the lake south-east of the moraine-ridge, we disco\ er a certain uniformity, which 
renders the existence of former glacial activity in a high ilegrce probable; in fact, 
it warrants us in assuming that this long narrow fjord-liki- furrow was hollowed out 
by an ice-stream, which howiwer has left no other traces of its |)resence except, first, 
a cuu])le of hollow grottoes, situated in the southern face of the most northerly 
range, about fifty meters or so abo\e the existing waler-le\-el, and secondly the 
moraine ridge or [lier which I have already mentioned. On the other hand a hole 
pit;rcing right through the summit of the western I'ange over against our Camp 
LXXX, as well as a block of stone, measuring al)out a cou|)le of cubic meters, 
that lay on the shore of basin No. I, were clearly the results of weathering. Hut 
1 failed to discovi-r glaci.al striations here, any more than I discovered them else- 
where in those parts of 'Fibet that 1 visited; still their absence does not in any way 
warrant us, as I have [iointial out above, in doul)ting the former iixistence of glaciers, 
because we have to bear in mind the great effects that can Iji; ])roihiced by 
weathering. 

Proceeiling from north-west to south-east, the first four basins grow .successively 
narrowTU', and that in a vt;ry regular way, while the dejith decreases, though less 
regularly, in the same direction. No. I is three or four times deeper than the other 
basins. Its maximum amounted to i i.ox m., anil the ellip.st; which represents its 10 
meter curve lies in its north-western jjart. From its deepest ])oint the bottom rises 
slowly towards the south-east, till it reaches the 2-meter curve in the vicinity of 
the promontory that Itounds the basin on the, soulh-i;ast. Fi'om that promontory a • 
subai[ueous bank or ridge clearly runs towards the north-east, and on it the depth 
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possibly docis not reach 2 ni., althouoh on tny maj) I have assumed iluvt it does. 
If we proceed north-west from the deepest point, ii.os m., we find that tlic* IxTtom 
of the basin rises much more stei‘i)ly. Here liowever 1 oljsin'xed an especially 
interestintj and instructive^ irreoiilarity in the relief of the liottom, in that a lon^, 
narrow ridge juts out at right angles to the north-eastern sliore, and conse(|uently 
runs diagonally across the basin; on this the depth is only 3 m. do the north-west 
of it the depth is again 5 to 6 m., until th(! bottom slo[)es r(.‘gularly u]) to the 
sh(^re. d'he ridge or threshold in question is thus a formation of precist ‘ly the samc^ 
kind as the moraine ridge at Camj) LXXX, the only differc'nce being that the 
former still lies 3 m. undea* the surface; and this I sup|K)sc^ was once true of the 
moraine ridge. 'I his at least is the only way in which I am able to explain its 
l(!vel top, otherwise difficult to account ior. Still, notwithstanding the gnxit transpa- 
rency of the water, it was not (ais)* to determine how tar this ridge really is to be 
regarded as a moraine formation, or whcTher it is not merely the suhacpieoiis con- 
tinuation of a mountain-s|)ur; for in |)oint of fact it docs occu|)y the [losition of the 
imnunliate continuation of such a spur. If it reall) is only the lattca', it will of course 
consist of hard rock, which has possessed sufficic.nt [)owc‘r of rt.*sistance to withstand 
thus far the pressure and friction of the ice. It cIcjcls not ai)pcar to extend all the 
way across the basin, for on the firm ground on the opposin* side! there! is not the 
shddite.st swcillino of the! surface indicative' ol a south-western ce:)ntinuatie:)n. 

,"1 ' r > 

In basin No. II the! maximum depth was only 3.15 m., and south-east of that 
I (.)l:)taine:d a sounding of 3.05 m. In this basin also tlu! isobathic curves lie nearer 
toge!ther in tlic! north-west and farther apart in the south-exist. b'rom l)asin No. Ill 
basin No. II is separates! by a very distinct construction, formenl b\' two bluntt!d 
hexadlands. between the.vse there is also a cross-threshold, whie:h of course! lias nothing 
whate\’e‘r te3 do with me^rainc! lormations, but is sim|)l\' tlu_! suliaepieous connection 
beTwe'c n the two promontories that* jut out east and we^st oi the* sound, and which, 
it is (|uite! evident, l;e.*longe*el originally to the* same.! continuous range*. 

Basin No. Ill re*ache:s a maximum ele![)th of 3.42 m., and this occurs towards 
the* south-e*ast, though towards the* north-we-st 1 me:*asure*el a depth ol 3.31 m. 1 his 
exce[:)tion to the rule which I have jxjinted out mav howe ve'r lie onl\ apjiarent, tor 
tlu! line! of our skiff's [lassage did not run s\ mmelrically in relation to the shape 
ot the basin. Fhis liasin is a gejod deal more contracted in wieltli than No. II. 


1 he maximum dejith in basin No. IV is pixcise ly the* same as in thc! pie_*ce!eling 
basin, namely 3.42 m., but it occurs in the! e_*xtre!me north-west e)t the liasin; fiom that 
point the! be)tte)m ascenels g(.!ntly tow ards the senith-e*ast, tor our suece ssix e! sounelings 
were 3.0, 2.1, anel 1.3 m. "1 his basin is the narrow e*st ot all. On the! noith-we!st 

it is boundeel by a narrow, shallow' [lassage, to the se)uth-e_*ast ed the! moiaine-i ielge!, 
which of course forms a far more sharply defitu.d boundarx' than any in the loregeiing 
basins. South-east of the »pier» the^ lake: swells eiut intei Ixisin No. \ , and in |)ie)“ 


portion as it does so the basin grows broad anel flat. 

In fig. 40 I rt!produce^ a profile drawn threDugh these liasins aleing the line of 
enir route. The vertical scale is purposely mae.le! ten times greater than the tiue 
scale. From this it is obvious how the sound shallows te.>waids the south-c!ast. 


This waterway or chain ot basins which I have just desciibed be!ais indisputably .1 
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great rcseml)lance to the fjords of Northern Eiiroi:)e and the lakes of Scotland. 
Although we do not possess irrefragahh.‘ proof of it, I nevxTtheless venture to believe, 
that this peculiar passage-waj', cut through the mountains, was formed by an ancient 
glacier arm, which came from tlit* west and flowed towards the! south-east. Set^n 
in profile this glacier arm wouUl have! tapere'd away towards its teirminal point, as all 
other glaciers do, and its surface will have drooped exceedingly slowly towards the 
south-east, but at thc! same time its IxtI or lloor will have risen even more slowly 
in the same direction. I his laltt r circumstance would dept:nd upon the wtdl-known 
fact, that the force of the glacial i‘rosion would decrease! with the thickness ot the 
ice, so that the part of its betl in which the ice-strc‘am was most developed, that is 
basin No. I, became! thc! nu)st deeply hollowed out. In conseipu nce of the progres- 
sively greater amount of melting that would take place in the ice-strt!am as it ad- 
vanced south-eastwards, it would decn!ase in thickness in a pcadectly regular and 
uniform waj*, and this is clearly shown in the shape of the entire fjord. Fhi! mountain- 
mass which [dunged vc^rtically, or nearly vertically, down into the water din!Ctly 
op[)osite to Cam[) LXXX, seems to betray that for a long time the [)ressure of the 
ice-stream against it must have bc‘en especially seven!. Under these circumstances 
one would indeed expect to find the sound descend to a considerable! de.i)th close 
in at the foot of the pn!cipic(‘; against this however is to Ix! stT the circumstance^ 
that during the time the ice was retreating, the relit!f of the lake-bottom will have 
undergont* a good many secondary alterations. And the i!xist(!nce of the sharply 
defined »|)ier», which 1 have siiggestitd is tlx! remainder of an old ti!rminal mo- 
raine, is a dirc!ct j>roof that change's of that charactetr did take place in (‘xactly 
this locality. For a n'latively k>ng [jeriod this formed the end of the glacier, so 
that it had tinu! not onK' to fill up any dt!e[) pit there* may ha\e l)C!en at the foot 
of tlie precii>ice, but also to build uj) a terminal moraine, which we now se(! projecting 
abovt! the (!\isting- surface of the lake. 
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For its north-wesU!rn boundary basin No. I has firm ground, though it is 
ground which, (!ven when seen at a dislanc(‘, shows that it is of a very different 
consistencj* from that whicli we had hitlutrto encountered round this lake. The pas- 
sage between the mountain walls on Ixjth sides is tliere blocked by fine yellow 
sediment or mud, resting upon Idue clay of a similar soft character; sometimes these 
formations change places and tlie blue clay comes to the top. This deposit of 
sediment is exceedingly flat and level, and ris(!s only the merest shade above 
the water. Close to the water’s etlge it was saturated with moisture, and we 
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sank into it a foot deep; but a little way from the water’s edcre it was dr\' and 
hard, and bore a sprinkling of thin grass. From the shape and amsistency of 
this belt of sedimentary matter, it is hardly possilde to err as to the maniKu- of 
its origination. At the foot of each mountain-wall, both that on tlie north and that 
on the south, a long narrow ]>ay runs towards the north-west; while i>etween 
them comes a third, very much narrower. It wa;, into this last that wc* dro\e 
our skiff. It soon ended at a point, and its u|)j)er part was exct ssixcly shallow, 
d'he Ijottom consisted entirely of mud and clay. H(nve\(tr, it was easy to se(t 
that this formation was the deltaic arm of a river, which had laid down vast dt*- 
l)Osits of sediment, and these s(*nd out two long i)ic:r-like projections, Hush with 
the surface of the water, and terminating in the south-east in a couph* of points 
that block tlu! mouth of the river. I havc.‘ already called attention to the extremely 
peculiar shape of the Naktsong-tso: it reseml)les a ring of w ater surrounding a large 
island [daced excentrically in its south-western |)art. All the way from th(* morainc^- 
ridge at Cam[) I.XXX wc have found the lake* to consist of a narrow' water-way, 
slightly increasing in breadth however towards the north-west. But here, in the 
\vestern part of the lake, immediately north-west of Ixisin No. I, lint watery ring is 
interrupted by a river that enters it from the* west and forms a delta nxiching right 
across it. From the route I was following I was only abk: to obser\e this deltaic 
region from the distance, though, had time |)ermitted, it w’ould well have re])aid a 
thorough examination. 

My observations as to the distribution of tht^ water and the characteristics of 
the river amount to this. 'Fhe little branch of thet strt am that is inclosed l)etw’een the 
mud -^piers», the one into which we drove our skiff, terminates, as I ha\e said, in a 
point, and is thus cut off and dc.*ad, being in fact now' nothing more than a bay of 
the lake, which has penetrated into an abandoiKul eroded bed. In the line of its 
continuation towards the N. 78 ’ \V. we perceiv<‘d evick iices of water. This showed, 
that this branch had been fed by a far bigger l)rancl), and after a tramp of barely 
400 m. across the deltaic mud we rt*ached the right bank of the‘ latter. It w^as 
however cut off and isolated from its fellow, although full of very muddy watc‘r, 
with a mean dt^pth of i to 2 m. It fornuHl a sharply defined channel, about ic:) to 
15 m. l)road, and was crow'ded with Alga^ and sea-A\t!(‘d. 'Flu! watc-r was however 
perfiaaly motionless: we were unable to detect even the slightest sign of a current. 
It w^as indeed at first surprising to find, that the water in a stationary, cut- 
off branch such as this was muddy; but the cause was I dare: Stiy the great number 
of wfild-geese, wild-duck, and gulls that we observed swimming and diving on it, 
making no t;nd of a quacking and screaming; it is no doubt they that stir up the 
mud at the bottom, as they hunt al)Out amongst the Algax 

The mouth l)y which the river actually discharges at the present time lay 
some distance west of my route, and reaches the lake by two principal arms, and 
off them are a number of very low mud-islands and mud-banks. Ihe amount ol 
water in this river was at that time insignificant, only a couple of cubic meters at 
the most, so far at least as I was able to estimate it at a distance. Now it is per- 
fectly self-evident, that the tw^o detached branches farther east are either definitively 
cut off and abandoned, or are only used w'hen the river rises exceptionally high. 
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Launching- our skill' ai^ain on tlic branch that I liavc mentioned, we paddled north, the 
ri\'er winding- but littl(^ In its lower |;)art it is joined frt)in the left by a tributary, 
which likewise issues from the actually existino ]:)rinci|)al stream, although accidentally 
cut off from it. At length our deltaic arm widen(‘d out and centered the extreme 
western part of the Naktson^-tso; which j^art again forms an independent l)asin, 
though of no gr(‘at extent. Along the line by which we cross(Tl it it w^as very 
shallow. At first the (U‘pth was barc:ly half a metier, and w'e w'c^re surroundcxl on 
all sides liy long mud-l)anks and peninsulas and promontories lifting thiMnselves only 
one or two decimeters al:)o\e tlu^ surface of the wat(‘r, and all i^ointing towards the 
north-east, beyond them followed a number of islands and ish'ts of a similar charaettT. 
d'he circumstance that th(‘)' were all grass-grown, as was tin' actual channel, rendered 
it prol)a1)le‘ that ihv. eastern river-arm had not been used at all recently; for had it 
l)een, the vegetation would not have been able to establisli itself, but would repe- 
atedly have been covered with fresh deposits of mud. 1 his howawer is not true of 
the first cUdtaic arm into which we ])enetrated from basin No. 1 . It was (U'stitute 
of plant-life, no \egetation having succeedc.d in establishing itself there; hence it 
would appear to have been used at a later date than the d(‘ltaic arm that discharg(^s 
towards th(! north. Outside the tast-nam(xl, between the |>eninsulas and th(‘ mud- 
l)anks, we werc^ able to trace distinctly a deeper channt^l, having at first the mean 
depth stat(!d aliove, namely ‘ 2 m., though this sul)se(]uently incrt;ased to 0.65, o.oi, 
and 1. 00 m. Close to the sides of this deeper cliannel the stream was so shallow- 
that our light skiff was (|uit<* unable to make her way. fhis channel, wliich w'c 

w'ere aide to follow’ a [iretty long way out into th(‘ lake, proves however, not only 

that the now^ al)andoned eastern l)ranch formerly possi.'ssed a not inconsiderable 

erosive power, but that it cannot be ver}' long since it ceased to function, otherwise 

the Iake-l)Ottom outside its mouth would hav(‘ l)een levelkal uj) l)y the* lieat of the 
waves, th(^ mo\T*ment of tin* current, and the deposition of sediment. I'wo facts 
are undoiilitedlv' true, namely that the river is heavily charged with sediment and 
that tl\e dedta is grow ing. It is not so very long since the |x*ninsiila, with the many 
east-w 7 jst ranges of mountains on it, really was an island, tuitirely surrounded on 
every side by water. 'Iliat part of the laki! which lies imnuidiately west of it was 
no doubt at first relatively deep, for towards the south we still find a dejith of 11.68 
m., while farther north it goes down to 19 m. lUit the intervening section of this 
part of the lake has on the contrary' btx'ome increasingly filled uj) with sediment, 
wJiich has been carried down and deposited by th(.‘ riv'er tJiat comes from the west. 
Originally the river (un|)tied into the lake through its western side; its latitudinal * 
valley still (jpens out there betw'cen two parallel ranges, (iratlually a delta grew 
up, stretching its mud-flats north-east, east, and south-east. This delta then spread 
out more and more towards the east, gradually contracting the open wTiterway (the 
sound), until at last the most easterly, most advanced part of the delta came into 
contact w'ith thc^ extreme western peninsula of the large island, tluis connecting it 
\yith the land on the opposite side, and the island consequently ceased to be a true 
island. Still going on increasing in size, the delta at length, as we have seen, filled 
up no inconsiderable |)art of the sound itself. It is however everywhere so flat that the 
river-arms are extremely sensitive to the slightest changes in the sedimentary deposits. 
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When the eastern arms be^ran to flow across a relatively higher [>art of the flelta, 
the current broke away and shifted its mouth a stej) farther west. Hut, as 1 liave 
already remarked, during the high-water period certain parts of the (^astern arms are 
also probably used as channels of discharge!, dims the water spreads itself l)y means 
of the sloi)ing sedimentary delta into those jxirts of th(! Xaktsong-tso which lie 
north and soutli of the delta. To judge from the relief of the lake-bottom, larger 
masses of sediment have accumulated to the north of tlu! delta than in l)asin No. 1; 
for a considerable arc!a to the north is so shalknv that it cannot 1 k! \ery long \h:- 
fore it becomc!s completely levdU'd up. In that (juarter the one-meter curv(! runs 
at such a great distance from the existing shore-line that tlu! intervening area 
is almost as great as that part of the d(!lta which lies above the water-level. In 
fact this river, the source and character of which unfortunately I had neither time! 
nor oi)portunity to investigate, is in a fair way to fill up the (entire western |)art of 
the lake w ith sedinuait. l^y its valley too — which runs princij>ally, I hav e no doubt, 
from w'est to east — the ice-stream travell(‘d, to which I hav^e in tlu! preceding pagers 
ascribed the origin of the fjord-like sound. In considering the directions in which 
the glacial stre-ams we)ulel flow', we must not of course lose sight e)f the fact, that 
thena! woulel l)t! le)cal de\ iations. In this region, if Ave may elraw^ any nflerence*s frean 
the positie.)ns of the mountain-ranges, the! ice-streams would ap))e!ar geneTally to lia\a* 
come! from the south and south-west. If that was so, then the particular ice!-stream 
I am discussing must have l)een an e!Xce!ption te.> the rule. Pre>bably in the! locality 
in which we now have the rive-r-delta it divielexl, that is to sa\', 'it sent off a se!Conel 
arm te) the north-east; here we eliscovered also a narrow passage, the)ugh it speedily 
wide.aied out te) wards the! cast. 

1^'rom the deltaic regie)n a bay penetrates towards the! west, and is incl()s<!d on 
lK)th nea'th and south l.)y nake.‘d crags, the)se on the former siele beting e!Spe!cially im- 
posing. d'he bay eloes not howeveir penetrate particularly far inland. At its inntT- 
most angle the strip of shore is e-s|)ecially flat. 

Aftea* issuing from the mouth e)f the stationary deltaic branch, we i)a(lelle*d 
tow'ards the north-east, across the very shalle)w^ basin of the Naktsong-tso, the depth 
reaching i m. at e)nly one point. As this shallejwness is unejuestionably caiistal, as 
I have already saiel, by elepositeel fluvial sedimeint, it may he ])retty safely assumed, 
that there exists a channel ot deeper water along the northern side of the basin and 
quite close to its shore; and in this surmise I am strengthened by the circumstance 
that, farther east in the same direction, the one-meter curve runs close to land and 
the depth rapidly increases as you put out from land. Along this shore too there rises 
a mountain-range, with a precipitous descent to the south, the range reaching its 
greatest altitude beside this particular basin of the lake, but sinking towards the 
east. Directly north of the river-mouth thi! range is piercc!d by a steep-sided trans- 
verse glen, wdiich terminates at the lake. j\t the lK!ad ol that glen, at the dist.ince 
of about one kilometer from the shore, there is a second range paiallel to the hrst 
one, and presenting the usual rugged, craggy appearance; like the other ranges in 
that region it stretches from south-w'est to nortli-east. Ikitween the vaiious ranges 
lie small and unimportant latitudinal valleys, the dry rivulets of which converge upon 
the transverse glen. This itself possesses a stony and rather steep wTTtercOurse, 
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wliich bt^Ti's unmisUikable tn idenct's of carryinj^ aj>|)rcriablr quantities ol \vat(T after 
rain. On the stren^tli of tliese orograj)lucal relations, and of the soiindini^s which I 
made fu route, certain ^■en^Tal conclusions may l)e drawn witli regard to the bottom 
relief of thi‘ we‘stc:rn basin of the lake;, d'he* dee])er channel which 1 luive assumed 
to run ([uite close to the northern shore ou^lu to be interrupted o|)i)osite to the taid 
of the transv erse ^len by a l)elt of shallower wat(‘r, not only because the temporary 
stream which courses down it oueht to de})Osit the solid material it briny^s Avith it, 
but also because it has immediately south ol it the lar^e mud-delta, the flat, oently 
sloi)ino- >^scr(‘e*v of wliich ])ossibly reaches as far as the northern shore of tlie lake. 
West of that shallow lielt the dee|>(.‘r chann(‘l ouoht, on the other hand, to continiu^ 
until it is succeixled 1)\' the shallow shore n‘oion in the extreme innermost liay on 

tlU! WC'St. 

ddiis basin of tlut lake, which 1 have just cursorily described, narrows somewhat 
t(nvanls the north-east, and hnall\' is bounded by a lon^' promontory, little mor(! 
than I m. broad, that juts out from the eastern short', but sliolnlj' abovt! tht' sur- 
face of lh(.* lake; it rises, howtwer, a little towards its (‘Xtremity, though not more 
than a couple of dt'cimeU'rs. It is built up of sand, and consequently is different 
from the: thrt:e promontories that jiroject Irom the southtrn shore oi the island, 
for tht'se are formed of mud, and point towards the east or south-east. Nor can 
this long sandy promontory be regarded as an imnuxliate continuation of the near(.*st 
mountain-fork; ewanything is against that sup]:)osition — its consistency, its shape, 
and its i)Osition. If how<wer the vknv which I ha\'(^ throw^n out al)Ove is corn*ct, 
that from the river-valle\' on the wast there issued a glacier-arm, which, splitting 
against tlie mountainous upswelling of th(! island, conlinutHl as a double ice,-stream, on<* 
brancli proc(!eding north-(*ast and th(.‘ other south-east, it ought not to be consicU'red 
too bold a supposition to look upon this eirca lOO meter long pier-liki' projection 
as an old t<a*minal moraine, which was formed at a time when tlu: elacier in its 
westward retreat had n^ached the position that >the |)i(‘r» now^ occupies. Its sur- 
face, like that of the ^piei'i' at Camp LXXX, is varry level, except for the slight 
eIe\ation towai'ds its extremit)-. It must be left to future investigators to solv'e this 
prol)lem, and to deterrmine how far nn view is right or the n:\erse. llefore con- 
tinuing the further dexclopment of m\ view, I wall finish my description of the 
?|a’er; itself. 

Fhe surface of this moraine ridge, unliki- th<! surface of tliat at Cam]) LXXX, 
is Ixirnai, and it curves like a bow ; in fact, it is shaped approximately like a scythe, 
with its ('oncave siile facing south-vvesL, that is to say thcr month of the glen out 
of which the glacier formerly flowed. In the bay which is thus creat(!d on the south 
of tlu' river-arm tiu! lake-Iiottom lies, so to speak, flush with the w'aU!r-h!vel and is 
formed of soft ooze and decaying vegetable* matter, clearly Alga: and seaweed of 
the same description as those which we found in the cut-off deltaic arm; it is carried 
thither l)y the moxement of the current along the lake, but gets arrested on the 
way by the »]>ierv, w^ht‘re it forms a mass of sludge. 1 his promontory may be rc“ 
garded as the Iioundary between two very iinlikt,: parts of the Naktsong-tso, being 
siiuat<td at the narrowest sj)ot in that section of the lake,, while east of it the lake 
spre ads out into one of tlie largest continuous shi^ets of w'ater that it possesses. 
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From tlio extHMiiity of tli<* »pifn> it is only 400 in. to tlu: yiuv.Xir rur\o, and 
anotluT 380 in. brings us to tlie 1 2 -ni(j:tcT curve, and 3S0 in. more to iIk* 20 meter 
curve. On our way betw(.*en tlui promontory and Cain|) I. XXX I wc* sounded tlu‘ 
following depths - 3.19, 12.60, ig.02, 22.20, 20.03, 1 2.47, and .p^o ni. d'hese latlaiixdy 

deep |)arts lie north-cast of tlic ])romontory, and quite close to it, whereas througliout 
the whole of the region south-west of it there is onl\ one s|)ot in which the depili 
is as rnucli as 1 in. 'Fins suggests, in the first place, tliat tin* :q)i(*r: dams back 
the river sediment and forces it to settle on tin* south, as well as hinders it, at any 
rat€‘ to a gnxit extent, Irom filling up tlu* l)asin to tin* north; lu‘nc(‘ the relatixeh’ 
great dt!pth on that side, d he positions of the isolialhic lines make it conceixable, 
that the extreme cU^clivities of the sedimentary scr(‘(^ could hv. traced all the way to 
the northern shore of the lake. V\h*re a sufficient niimb(*r o( soundings to lx: taken 
to the north“WT!st of the xpier;) promontory, they would [)rol)ably |>rove, that this 
continues some distance towards the north-west, until it linally becomes merge.-d in 
the scxlimentary scree. 
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VVliat vve (lid find howeveu- in this i)cculiarly foniKjd western [jart ot tlu' 
Naktsonc’-tso is, that both the basins whii'h lie oiitsitU; ol the sedim(Mitar\’ delta 
exhibit the relatively (r,-eatest depths in the lake. In the south the .k'pth amounted 
to nearly 12 ni., but in the north to 22 in. Wc^ can scarce!)- assunu- however, that 
the westernmost ba)- iiosses.ses such a consideralde dejith, because in it oik; and per- 
haps several rivers empty themselves. Orioinally basin No. I was comK;cted with the 
basin to the north-e;ist of the »pier» promontory, and that part ol the sound, which 
is now filled with the sedimentary delta, will during the glacial period have Ixam 
(luite as deep as the two basins; but since the glacier disappeared it has b(;come 
filled up with fluvial sediment. . hor this reason it is doubtful whether the land on 
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the cast shoviKl be calk'd an island or a peninsula. And the* uncertainty is still 
further dee|-)ened, when it is renicinbered, that the southern deltaic arm does some- 
times carry water still; for at such times that land liecomes, at any rate temporarily, 
entirely surrounde'd by water on all sides, and only bt^comc's joined to the mainland 
when the southern deltaic arm ceases to flow. If so disposed, you may ecpially well 
call it a peninsula; for it can be reachi'd by a land-route, b)' merel)^ wading; across 
an insionificant branch of the river. 

Accortliiii^ly wci paddkxl the rest of tlu! way to Camp LXXXl with mountains 
on both north and south of us. On the northern shore of the lake stands, as I 
have said, a mountain-ranoe^, whic'h thoui^h per sc unim]iortant, is nevttrth(‘less dis- 
tinctly outlined, with a stee|.) southern (lank, tlu^ reason of this Ixmul;' that the rocks 
dip towards the north or north-wt^st, })ossibly also the former glacier may have 
exercised pressure iii)on the southern l>ase of tlu.‘ mountain-raui^e. The next rantre 
(ju th(i south rises on the northern side of the bio' island, and presents a longer 
and gentler slope* of soft earthy strata covereil with L;rass. through which small 
knobs of hard rock protrude here! and tlu're. It is this oro^raphical structure which 
leads me to think that our rotite, although runnino' nearer to tlie northern shorts of 
the lake, nc;verth(.‘less took us over the oreatest d(‘])ths. From the point wliere; we 
obtained the soundino* i2,o(. in. the bay on which stood Camj) LXXVllI l)ore X. 
84''^ K., and the summit bore N. 87" li.., while to the S, SS h.. a])])eared one ol 

the smaller islands, as wc*Il as the peak M, on the eastern shore, and {\m\ northern- 
most cape of the hvs insular land was seen to the* S. 69 1 C 

Meanwliile wr [)addled on towards the N. 60' 1 C and at length ai)i)roached a 
headland on th(‘ northern shore. In the latc:r i.)art of the aft(*rnoon we encounter(!d 
(juitci a crisj) hexadwind; had it not been for this, I inU itded to luiv<; steca'ed straijrlit 
aciT)ss this basin of tlu; lake to the smaller island in the east. Closti to th(‘ shore 
behind us, where the sun was touchinL*' the hori/on, the water was dark oreiai and 
the lake vegetation stood out clearly and distinctly as if seen through plate-glass; 

but shortly after the sun set the lake turiuxl a dark blue. The shore, on which 

C'am|) FXXXI was pitched consisted of gravelly sand and hue gravel, witli a thin 
sprinkling of \'ery thin grass: but a numb<.T of stones, arranged in a s([uare, no doubt 
round a small tent, proved that the spot hatl b(H;n visited by nomads or hunters. 
At the distance cd a couple of meters from thir wati'r’s edge ran a low and in- 
significant ram|)art, formed 1))’ the beat of tlie waves and the |)ressure of ice; this 

had nothing whatever to do with any conceivable changes of level in the. lake. 

Also along the face of the hard rock that |)lung(rs straight down into the lake at 
the Ijord-like passage, I ol)served, i '. 2 dm. above the th(‘n water-level, a very 
distinct mark, which was undoubtedly caus<*d by ice. Vet it is not at all impossible, 
that the level ol the Naktsong-tso does oscillate slightly in conse([uenc(! of the varying 
amounts of rainfall at dilha'ent .seasons and the varving supplies of water which the 
rivers consef]uentl)' contrilnite to it. 

I he last ijortion of our paddle towards Camp LXXXl enal)led me therefore 
to establish the iact, that the lake is annular in shajjc*, and presents in general a 
highly peculiar and unusual aij|)earance. It belongs to a type of lake very different 
from those which we had hitherto encountered, d'he lakes we came across on the 
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hij^h plateaus of north(;m and central 'I'ilHit are either r(jund or elliptical, shallow 
and unifornt, with (lat sliores and alin<jst always without islands. I h-re in the south 
however we have a lake that is remarkably peculiar and lantaslic in outline. .And 
that it must indeed be so is clt;ar when we com|)are the dissimilarities which mark 
the mountains that shut in tht; round and oblontj lakes and those: that encircle, the 
Naktson_tr-tso. The former are very' flat and rotindeU, and consist almost exclusively 
of soft powdery disintegration products; and in conseejuence of the low pitch of their 
slopes it is not possifile for bays, Inaadlands, and islands to originate in the former 
lakes, at all events none worth speakins^ about. 'I'he latter mountains are., on the 
contrary’, .sharply accentuated, with steej) or almost vi:rtical sides, and tire wild and 

fantastic in outline, and built up almost <‘ntirely' of hard rock. Consequently the 

shape of the lake, beint;' directly determined by the settin<r, must obviou.sly be 
capricious and picturesciue also. 1 he Sellin_o-tso may be reoanled as a lonu in- 
termediate between these two types. In some districts, f(jr instance besidi.- the Ihq 
northern peninsula and in the bay of the Jai;ju-ra[)qa, the lake is capricious in out- 
line, elsewhere however it apijcars to be in General fairly circular. 'I'o this proldem 

we shall however return later on. bOr the pre.sent 1 will only say, that the ditler- 
ences of relief lietweeti the relief forms ol‘ the northern mountains and those of tlte 
southern mountains arc; of course caused l.)y the more or less adxanced denudation 
and atmospheric levellitiL;; these i)rocesses have advanced farther on the oreat 
hioh plateaus than they have in the- south of 'fibcT. In the latter (luarter howe\i;r 
o-laciation has been more extensively di,'velo[)ed than in the north, qivin.”- rise to 
more fantastic superficial forms and ling-ering longer, whereb) the southern moun- 
tainous regions have bc;en relatively longc;r j.)rotectc:d against the attacks ol the at- 
mosi)heric agencies. And finally, I would remark, that the reason why gku'iation 
covered a wider area in the south than in northern and central I'ibet is that the 
rainfall there was incom|jarably greater, .\ccordingly the; tactoi which h.is bc;en 
[irincipally instrumc;ntal in detc.Tinining the shapes, not only ol the mcjuntains, but 
also of the: lakes, is the rainfall. 

On the 1 6th .Sc;pteml)er, the last day of our boating excursion Inilore rejoining 
the caravan on the northern shore, the: we;ather was uniaeoutalile, .ind this u|)se t m\ 
plans. .At 7 a. m. the temperature of the air dropped to -l-g.C, while that ot the 
water was 9.6°. M'he air turned raw and cold, ;mel the sky became covere;d with 
clouds to such an e.xtent that it was as dark as twilight. .At first we ste;ered towards 
the N. 85° E., in order to ge;t round a flat cape, with a pool at its base. .Alte-r 
that we inclined more and more: towards the: north-east, making for a rather large:, 
low-lying island. On our le;ft we still had the same mountain-range as be-lon-, while: 
on our right the big island, or rather peninsula, re:ce:elt;d farther and larther into the; 
background, and the waterway widened out into one of the: largest of the- ope-n 
basins in the lake. The water was of a glorious blue-green tint and transparent 
to a considerable depth. The; weather was tyiiically 'libetan. There was a strong 
head-wind, and the heavy banks of cloud, which hung directly over our hea.ls, kept 
up for fully two hours such a bombardment ot hail that sometimes the storm actu- 
ally moderateel the violence of the waves. After a while the hail passed e^veu' into 
snow, which came down so thick and fast, that the; mountains all round anel the big 
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island were \x‘r\ soon sheeted with white. All this while the siin was shinin^^ on the 
countr)’ to the east, and it was then? |)erlect siiniiner weather, whereas we were in 
the inid.st of winter. We were paddling towards the? north-east; l)Ut close? to the 
surface of thi? earth thi? wind w^as blowing from the north-north-east, while the hail 
and snow clouds wt?re drifting in the o|)posite direction. Owing to the height of 
the waves vvi‘ had to keep pretty clo.se to the shore. Ui) to a capt? on which we 
landed in order to take a look round, we sounde‘d the lollowing dejHhs, 

*8.5;,, 13.03, ‘"^.75, 3.95, and 2.0 m. d'his line of .soundings is very excentric, and is 
far from being sufficient to warrant any conclusions as to the shajx? pi the lake- 
l)ottom. .Ml th(? same I have? on the accompanying sketch-majj ventured to prick 
out the courses of the i.sobathic curves such as from the relief of the adjacent shores 
and islands I should sujjpose them to run. Iht? grcau?st depth, 1S.53, li^-J^ off the? 
sU?epest and most accentuated .slope of the mountains, namely a short spur jutting 
out iVom the shore-range. Consec|uentl\' there is every reason to sui)pose that this 
range, which is not indeed so stce[) or craggy as the cliffs that frowai dowui, for 
exam[)le, from tlK‘ southern side of the big island, descends dir(‘ctly to t]u‘ maximum 
depth of the l)asin, and from that maximum depth the bottom rises slowly and 
uniformly towards thi? northern shore of the large island. Ncvt.?rtlH?less I have? no 
doubt that there is an even greater depth some distance lx?yond the line of our 
soundings, for in the western |)art of the lake we had obtained a sounding of 22.20 m. 

Climbing a hill on the shore, 1 wxis able to get a general \'iew’ over all that 
j)art of the lake and also took the bearings of sev(?ral important points. 'Fhe 
w'estern extremity of the low' island that we were ai)proaching along the line of the di- 
minfshing soundings lay to the N. 70 b.., (|uite closi? at hand. In the case? of this 
island too it was doubtful how' far it really was an island or wlx'ther it was not 
rather a peninsula; on its low, softly rounded hills a troo|) of hor.sc?s wen? grazing. 
In the S. iSi ’ If. rose the |)eak L, and in tlie S. 6(/ If. the mcnintain-mass M,, both 
these b<?ing on the east .sliore of the island. In tlie S. 57 1 ^. appeared a smaller 
hilly island and the extreme southerl)' cape of the me{lium-sized fiat island. l?ctWT?en 
the? S. 54 ’ b.. and the S. 33^ K. api)eare*d a double island, d'his part of the lake is 
richer in islands than one would credit simj)ly from seeing it from the northern and 
eastern shores, for all the outlines melt together, and the intervals betwT?en the 
islands res(?mble deep fjords. In the .S. 28' If. we saw' the eastern extremity of the 
big island, and in the .S. 1 7'^ If. the. outstanding dome“top|n?d snowy mountain. 

Lea\ ing th(? ]jromontory from which I took tlic?se bearings, wt? steered towards 
the north-east. The depths which we obtained WT:re i.gs, 2.12, and 1.25 m. I he water 
now' assumed a light green c(dour. On the mainland, at tlu? base of the hills, runs 
a rampart wath grass. The boundary l)t:tw^een the lake-ljasin across w'hich wt? had 
l)e.t?n paddling and the? basin that lies to the north of it is v(?ry sharply drawai, in 
that a couple of ])romontories jutting out, one from tlx? mainlaiKl and the other 
from tlie moderate-sized island, nearly meet, leaving only a c()m])aratively narrow 
])assage l)etwT?(?n them. 'There the de|)th was only 1 to 2 decimet(?rs, and even at the 
d(?ej)est s|K)t our skiff scraj)(?d ag^iinst the hottom. d'lx? horses which wt? saw on the 
island liad evidently been driven across at this shallow^ ford, against which the waves 
were Ijreaking in foam under the heavy sea» that was on. 'This ridge, though 
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picrcutl in the niiclcllo, is of grcnt inl(*rest; for, liku the similar formations which I 
liave already mentioned, it ma)' lx; reganled as an old terminal moraine, which has 
been protected against destruction by tlui water. Wht-DAer it rises abovi* the sur- 
face of the lake it is flat and level, and consecjuently can hardl)- be ri garded as a 
continuation of the stretches of hills that occur on both sides of it. d'he material 
of which the ridge is built iij) likewise consists of consolidatc^d coarse saitd and 
gravel, d'his ridge, loo, like the promontories of the h'stoon arrangement in lh(‘ 
narrow sound of the Naktsong-tso, may l;)e regarded as indicating a more stationary 
position of the glacier in thc! course of its retrogression- 

FIk; bathymetrical relations on both sides of this ridge ata^ dilienmt: to the 
south the lake is very shallow; while on the north side it descends Ijy sle(.*i> steps, 
so that close to its foot the depth is 1.51 m., but sinks relatively quickly to 8.77 m., 
this l)eing the decipest sounding that I obtained in the northern basin of the lake*. 
Nevertheless it does not warrant us in drawing any certain conclusions, because it 
reijre.sents th(^ form tliat might e([ually well be assumed by a ridge that is tlx* 
skeleton of a hard-rock range as by a moraine ridge. lmmediat(*ly south of th(‘ 
ridge th(* bottom of the lak(‘ is ban*, but at the northern foot Algre grow luxuriantU'. 
On both of th(* approaching promontories there were large flocks oi gulls, as on 
the [)re\ious capes. 

'The last remaining [)ortion (jf m\' thri;e days’ excursion on the Naktsong-tso 
was spoiled by the gale and the height of the waves; in fact both were more than 
m>' little skiff could face. Consequently I was unable to carr> out fully m>' i)lan 
of taking two lines of soundings across the basin to the northern shore, where* we 
werci to me(*t the cara\’an. Along the one line that we did accomplish towards the 
north and north-west 1 obtained soundings ot 1.51, i.S6, 8.77, 3.70, 3-5-1 7 * 45 ' ^.78, 

and 2.45 m. 'I'he caravan was waiting for us in th(^ outlet of a Hat glen on the 

western shore; that was Camp LXXXII. 

'Fhe winter secaned as if it W(‘re al)out to set in in these regions. At 9 p. m. 
the sky was perfectly clear, but an hour later a gale sprang up from the north- 
north-cast, accompanied with violent hail, and after that it snowed for the gnater 
part of the night. Next morning the ground was ever> where sheeted white, Ixit 
soon aftt!r the sun rose, the snow disapi)ear(xl, t.xcept on ihv. northern laces ot the 
mountains, where, in spite of the sunshine, it remained all day, though it vanished 
off the southern slojies. 'I'he immense range which we saw in the south, and i)ar- 
ticularly its dome-shaptxl Culminating summit, w(a-e ciuite impressive in tlx ir mvkI 
whitenc'ss. 



CMAPrKR V. 

A BOATING TRIP ON THE SELLING-TSO. 

St?pU‘nib(n- 17th. W'e now set our faces for liome, our nc^xt goal being 
Ladak. We. were again to pass tlie lagju-rapga, or 1 )schaga-tsang[)o as others called 
it. In order to avoid treading again in my own footsteps, 1 resolved to cross the 
western part of the Selling-tso I))' l)oat. 1 therefore followed the north-west shore 
of the northern ba)' or l)asin of the Naktsong-tso, and then crossed ov er the narrow 
and slructurall)’ very inten*sting isthmus between that lake and the Selling-Iso. 

but this dav ’s march was after all only of a preliminary character, a hasty recon- 

naissance; for dogged as we were at every stej) l.)y hnndn'ds of d'ibetans, it was 
impossible to work (|iiiet]y and collecteilly. b'or this rt^ason 1 had to abstain from 
taking accurate levellings across the isthmus between the two lakes, and had to 
contc'ut m\'self with such obst.Tvations as I was able to inaki.* in th(; course of my 
ride to tlu! Selling-tso. \'et itvc.n those hurried observations were not without 
profit. Leaving behind us the fnesh, limpid water of the rt'latively dt.‘ep Naktsong- 

tso, we rode towards the north, and found it was l)arely a kilomt.ler to the culmi- 

nating j)oint of the tlat neck ot land, d'he ascent uj) to that [)oint is launarkably 
easy and is nowliere divarsified by the ver\ slightest indication of an older beach- 
line. The ground w as composed entirelv of soft materials — sand and dust — and 
was ov'ergrown with grass. ITom that culminating point it is (juite easy to see 
with the naked eye, that there is a real ditten iice Ijetween the levels of the two 
Jakes. L pon glancing back, we perceiv ed that we stood only a trifle higher than 
the surface of the Naktsong-tso, and tlu* prospect across the lake was very little 
more, extensive than it had be(.Ti from the shore. When, on the other hand, we 
tunual our eyes towards the north, we found that w(i were able to see an immense 
distance across the Selling-tso, and that this lake lay at a considerable depth below 
us, while the distances from the |K>int on which we stood down to the lake-side was 
four times as great as that which stretched from the shore of the Naktsong-tso up 
to the summit of the dividing neck of land, that is to say nearly 4 km. I estimated 
the difference of hwel between the two lakes at about 40 m., although the hyp.so- 
metrical oliservations, calculated afterwards by Dr Ekholm, give the difference as 
25 m. only, f lu; northern face of the isthmus bears many indications of higher 
lake-levf'Is and a wider expansion of the Selling-tso. Our route ran through one 
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of the rocky »gateways» that are so common in that rej^ion, that is to sa> a broach 
in the range which separates the two lakes. Yet, strange^, to say, the culniinating- 
point of the isthmus lies at least a hundred meters to the south of the gateway, 
and we doubled the crags at its western shoulder. These mountains constitute 
therefore a detached group on the neck of land between the lakes. Towanls the 
east they plunge down perpendicularly in places on the north; and in the lace of 
these cliffs and at their foot we discovered concave excavations or shallow grottoes, 
lo to 12 m. high and a couple of meters deep. One of them appeared to hv some- 
times used as a dwelling-place or temporary shelter, probably by shepherds, for just 
outside of it somebody had built a low stont^ wall. The descent from tlie to[) ol 
the divide down to this craggy jirojection was relatively stee|), but the rest of the 
way right down to the shon! had a flat and gentle sloj)e, and liere I count(*d 
six (ixtraordinarily distinct beacli-lines in the shape of terraced steps, d'he highest 
of these, which runs just under the precipice containing tlie grottoes, is the most 
developed, and appears to extend farthest in both directions, following faitlifully the 
northern foot of the range. With regard to the grottoes, there cannot exist a doubt 
but that they also mark a higher level of the Selling-tso, a level at which the lake 
ri!malned for a relatively long [)eriod, whereas the terraced steps mark successive and 
rc-latively rapid subsidences. Nor need it occasion any surprise, that the lake should 
scoo[> out sucli grottoes as these; their existence is easily accounteil for by the single 
fact of the cliff being precipitous, and conse(|uently directly exi)qsed to, the wave-beat 
and ice action of the lake, 'bhe rock itself is brittle and weathered, and yields c^asily 
to attack. Moreover at the time when the Selling-tso reached up to the toot ol the 
range, the laktt spread out to an incomparably greater tlistance m every din.*ction 
than it does now, as is pretty evident from the flatness of its shores. When tlu* 
wind blew from the north the waves would wash a respectal)le height up tlu" clifl 
and would have a powerful auxiliary agent in the ice; for it may wtdl be assumed 
that this lake was formerly even less salt than it is now; the watei along its 
southern shore had a sp. gr. of only 1.0245. When the Selling-tso reached up to 
the foot of the range, or at any rate to the highest ol the six terraces, it would 
then be at the same level as the existing Naktsong-tso; and, being at that level, it 
would rerjuire but an insignificant rise to give origin to a sound of approximate!) 
the same appearance as that the shallow threshold of which we paddled across m 
the Naktsong-tso. This circumstance contradicts, it will be observed, the sui^position 
which I made above, that the threshold in question is a moraine-ridges However that 
may be, there exists nothing which goes to prove that any such connection did exist 
formerly between the two lakes. The Naktsong-tso has for so long letained its 
position, that at any rate no older mark remains on its shores. Meanwhile the 
Selling-tso has dropped step by step, and still continues to fall, so that the dilfeience 
of level between the two lakes goes on constantly increasing. In view of the imper- 
fect knowledge which we possess with regard to both lakes, I ventuie to think that the 
following view is perhaps the most reasonable. Ihe Naktsong-tso is fresh because 
it has somewhere an outlet; the Selling-tso is salt, because it is the terminal lake, 
the last recipient in a self-contained drainage-basin. Along the north-west, north, 
and north-east shores of the -Naktsong-tso we found no emissary issuing from 
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that lake into the Selling-tso, although tlu*. latter lies so near aiul lies a good 
deal lower. Fhat there is any outflow towards a lake tliat may exist to the 
south I consider to be extremely improbable, because therti is on that side a 
formidable swelling in the shape of a mountain-range. Moreover IJowt:r, who 
was compelletl by the ribetaus to turn back when he had r<*achcd the south-east 
corner of the vScdling-tso, and who appears to have tiTU'clk^d along the southern 
shore of the Naktsong-tso, vsays nothing about any river issuing from the latter and 
entering a lake on the south. In some respects his statements are as laconic and 
as difficult to inUa'pret as Marco Polo’s, and it is not at all (Xisy to trace his 
itinerary along th<‘ southern shore of the Naktsong-tso; but ui)on turning to his 
Diary of the days that lie travelled bt^side the more southerly lake, namely the 
5th and 6th October, we read as follows: xAn easy march oi about 13 miles, 
crossing a fairly large stream flowing into a lake on tlie north, to a nomad 
camp lieside, some swamps. » Further (on the 6th): »hor a couple of miles we 
went along the liank of a swampy lake; the surface* was crowded with duck, 
geese, and teal; where the water was shallow tlu^ Or us cuierca was to be 
seen — — — . 'J'he Lama went to tlu^ edge of thi: lake and threw in some 
valuables, an ancient practice tliat has at different pca'iods been followed in many 
countries.^* 

I lad Bower accompanied his Lama to the lake, anti tasUrd of its wattT, he 
would havt! been able to give us much more valuai)le information, namely wht!ther 
tin: lake was fresli or salt. But the most important thing he tells us is, that the 
lake wliich he saw to the north was entered l)y a fairl)' large stream coming from 
the south. On the other hand we are no/ told whetlu:r the »lake on the norths of 
5th Oct. is identical with the swampy lake» of 6th Oct. I assume howeviir that 
both descriptions do refeT to the Naktsoi\g-tso, the southern part of which really is 
very shallow; besides, the occurrence: of waterfowl )>oints to the fact of the water 
being fresh. And whr:n we bear in mind the existence of the mountainous country 
to the south of the Naktsong-tso, it is scarcely ]>ossib]e, as 1 have said, that there 
can be any salt lake between that lake and tlu: mountains. In a word, everything points 
to the conclusion, that the Naktsong-tso does not discharge, to tlie south either. 
This lake is therefore a freshwater lake, which receives almost the whole of its 
supply (^f water from the mountains to the south of it, but receives practically none 
from the north, or cast, or wa^st, with the exception of small transient streams after 
rain. Since however tliere exists no visible emissary, the lake must possess a sub- 
terranean outflow; otherwise it would not be able to maintain itself at the constant 
level which its sliores show that it does maintain. Whether the inflow be copious 
or whether it l)e scanty, the surjdus water runs away upon reaching a certain level, 
and nothing is more probable than that this sur|)lus water makes its way into the 
adjacent Selling-tso. By this means the level of the Naktsong-tso is regulated and 
moderated, and kept ]:)rac:tically constant; whereas the Selling-tso, on the other hand, 
is dropping, because, being situated in the very lowest part of the whole basin, it 
fails to possess any regulating factor. Possibly it was a coiivSequence of the mfiltra" 

* Diary of a Journey across Tibet, p. 102. 
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tion of the fresh water by subterranean means that tlie sp. gr. of the water in the 
south of the Selling-tso was not higher than 1.0245. 

r>oni the fourth beach-torrace upwards, the slope was scored with a small 
freshwater rivulet, then however dry. This derives its water chiefly from rain; hut 
it is also possible, that in its upper part sprin.f(s o-ush out at the* season whe n lh(‘ 
Naktsong~tso is receiving its supplies from the soutli, and that this is consetiueMitly 
one of the points where the otherwise subterranean surplus water makers its apijear- 
ance at the surface. To the eye the ground l>elow the lowest (sixth) te.rracf* is 
perfectly level, and consists of fine mud, which, next the. water’s edge, was so satu- 
ratt!d with moisture, and so soft, that we had gre.at difficulty in getting our skilf 
launched. We then found ourselves in a bay, inclos(‘d between exc<rssively le\el 
sedimentary deposits, low and barren, and lying almost flush with the wau*r, tla^se 
being die parts of the lake-bottom which were the. last to lie exposed, 'fhe l)ay 
is shallow: the soundings taken in it were as follows 0.9, 2.25, 2.67, and 2.0.1 m., 
this last being taken at its entrance, where the bay contracts sonit.‘what. bVom tliat 
spot I noted the extreme northerly cape of the southern shore bearing N. 67^' IC.; 
it was in that direction that the lak(‘ appeared to extend farthest, indeed it attains 
cpiite noteworthy dimensions. The mountainous country on the east was hardly 
distinguishable, aiiix^aring only as a faint ycrllowi.sh red mist. lUit th(- little st(;ep 
range on the; liluntetd peninsula of the northern shore, with its loaf-sha[)(‘d rocky 
summits, was iK^arer and distinctly^ visible, as also wert; the mountains south of the 
lagju-rajiga, which lie along precisi;!}’ the same line as the range; lasX nuMitioned. 

I'he lake;-l)ottom consists of gn*y-blue clay; and the water had a light-grta!n 
tint, being veiy muddy in the bay’, l)ut clearer outside. Nt;vertheless we were unalile 
to see the bottom, partly because of its confusing colour and also because of the 
absence of Alga; or other objects to l)reak the uniformity. Tardier (.;ast the southern 
shore of the lake appeared to consist of a flat, barren sedimentar)’ [ilain, which 
stretches right away^ to the mountainous mass Ci2, this b(;ing an advanced portion 
of the* range lietween the two lakes; indeed it appeared, so far as could be judged 
from the distance, to advance tUl the way to the shore, and to terminate abrujitly 
in the lake. On our left we had a similar sedimentary’ plain, extremely flat and 
level, and barren, with an occasional minor promontory and litoral lagoon. This, 
owing to its shape, compelled us to steer first north and afterwards west, lliere 
was a gentle breeze from the east-south-east, and during the greater part of the 
day^ the weather was so far peculiar in that, while it was warm and sunny on the 
lake, heavy clouds hung over the country to the west and time after time discharged 
their contents earthwards. The caravan, whilst marching along that side of the lake, 
encountered several showers of hail. The lake was lift‘.less and monotonous, there 
being nothing to break the uniformity except long, white; strips of foam and gulls 
ho[)ping about on the promontorie.s. After we had got outside the bay the 
water became perfectly clear. As far as the promontory at which we turned north- 
west I took the following soundings — 2.98, 3.15, 2.89, 3.12, 3,22, 3,08, 1.63, 0.62 m., 
this last close to the promontory, and for a long way outside the bay the lake is 
shallow. Along the stretch to the next mud promontory the following two sound- 
ings were taken — 2.98 and .7.20 m., and after that the water became shallow. 
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A couple of kilometers to the nonh of this second promontory is the low, flat, 
white island, which we had previously seen from the northern shore. ^ Between the 
promontory and this island the lake is probably shallow, and the two together form 
a pretty sharp boundary between the wesUirn basin of tlie Selling-tso and the main 
body of the lake. ImmcKliately west of the promontory is the mouth of the Alan- 
tsangjjo, then quite insignificant in apj>earance, so that its water exercised no visible 
influence in)on the lake water, for even opposite to the river-mouth the latter 
remained as clear as heretofore. 

Hence we bent our faces towards the west, making for the eastern cape of 
the range which runs south of the Jagjn-rapga. Along this stnrtch I ifl)tained the 

following soundings — 3.57, 5.02, 7.8<^, 6.60, 5.10, 5.02, and 2.51 m., this last quite 

close to the ca{)e, where the mountain-slopes desctmcl abruptly into the water. South 
of this rocky cape there is a bay', not penetrating very deeplj^ inlatid. The southern 

flank of the mountains is \'eiy much stee|)er than tlu! northern flank. Con- 

tinuing our trip towards the w(.‘st-north-west, (|uite close to the foot of th(i range, 
we obtain(‘d soundings of 7.38, 6.(io. 5.55, 2.ss, 2.42, and 1.65 ni. Camp LXXXIII 
was pitch(!d in the vicinity of Camj) LXXVd, but on the left bank of the river, not 
lar Irom its mouth. 


Regarded even as a reconnaissance, this little trij) across th(! Selling-tso was 
of course far too incomplete' to convey any idea of the character of the lake-bottom. 
I he impression which I derivcTl from diffenait parts of the Selling-tso wjis that the 
lake! is on the whole very shallow. Its position in tlie midst of an unusually exten- 
sive and flat self-contained basin, into which disintegration products ha\'e for a long 
period been accumulating, and laid down, lend support to my inference. It would 
however be both })rofitable and inten'sting to carry through an accurate sounding 
of this one of the largest salt lakes in libet. But for that purpOwSC it would be 
necessary to hav'e a reliabl(! boat; such a large sheet of water in such a stormy 
country as that is not to l)e traversed without danger. If this lake becomes entirely 
frozen over during the winter, as I am inclined to think it does, because of 
its relatively slight degree of salinity and its inconsideralde depth, a sounding 
expedition woulil be attended with far k;ss difficulty if undertaken at that season. 

I he western bay, whicli is relatividy vsheltered, and into which the Jagju-rapga 
lK)urs all the jT^ar round a larg(! quantity of fresh water, may pretty safely be 
assunuxl to be frozen hard, for there will always be an apprecial>le layer of fresh 
watt!!- swimming upon the salt water. ^ Grenard tells us, that the northern part of 
the lake was frozen when he travelled along it on that shore (see below). With 
regard to the shape of the lake, we are now in a position to draw its outline, 
at all events roughly. I have myself mapped the greater part of the northern 
and the whole of the western shore, as well as a small part of the southern; while 
Bower lias traversed the rest of the soiitluTn shore and Littledale the eastern. Both 
Imglish travellers kept however at too great a distance from tlie water’s edge to 


of 'I good long way out into the lake there were immense quantities 

■ CM t :rdi ; (.w. voJ. VI, J>art I, p. 67). In some places the Jake waters 

.U a d.st.uH., assumed . decider lint owmg to the i.re.sence of these animilculie. 
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have plotted it with anything like accuracy; hut one thing their itinc.rarics do settle 
for us, namely the limits to which the lake extends in the. directions indicated. I'he 
knowledge which we previously possessed of thet Selling-tso and the Naktsong-tso 
was not great; but I conceive that I ought to do the abo\^e-mentioned travelk^rs, 
both of whom visited the region before me, the justices to quote their ol)servaiions. 
To Grenard, whose oliservations are the most important, 1 sliall have! to rdurn latrr 
on. Captain Hower describes the two marches he made to his canqrs 50 and 51 
(6tli and 7tli September 1891) in the following terms: 

»A few miles after leaving camp 49 we crossed a narrow neck of land l)etw(*e‘n 
two lakes, the northern one of immense! size, while thc! southern one! was of 
extremely irre!gular shajH!, having branches running up valleys in every direction, 
and islanels, some of them fairly large, scatte!reel al)e)ut its surface. It was of 
singular beauty, to the south a high cone-shape;d peak, capped with sne)w, threw 
its shadow across; but what made the gre^at difference l)etwt!en it anel e)ther d ibetan 
lakes was the! freshness of the wate^r. Grass grows right down to the edge, and 
the invariable adjuncts of fresh w'ater, gulls, and terns, w’h(!eling al)out and 
uttering cries, gave a feeling of life and animation contrasting strongly with the 
death-like soliUidt! hanging ov^er the salt lakes)> — — — — >Alter lea\ing our 
last camp we crossc!d a narrow^ m!ck of land, about the size of and scanewhat 
resembling a railway embankment, with a lake on each side. 1 ibetan, in th(. 
course of conversation with one of the caravan drixers, statetl that the large lake 
on the north, of wdiich we were continually getting glimpses and occasionally 
c!xtended view's, w'as called Tengri Nor l)y Mongols and 1 engri Cho by 1 ibc!tans, 
but I fear he lied. However, whatever the right name might l)e, there was no 
doubt of its being a noble shet!t of water, stretching out e!ast and west to an 
enormous distance, it seemed more wT)rthy to be called an inland sea than a lake. 
But, like all the Tibetan lakes, it showed signs of once having been larger than it 
is now^ indeed some of the lakes appear to have dwindled to about half theii 
original size. Between it and our camp were some larg(- lagoons ol fresh waiter 

fed by streams coming dow n from the hills . » * 

As wall be st!en, this account agrees excellently with the description of the 
two lakes wdiich I have giv^en above, l o call the Selling-tso >>an inland sea> is 
however an exaggeration; what no doubt led Ikjwc!!* to use these was the 

fact, that this lake was larger than any that he had hitherto seen in 1 ibet. W hen 
on his return he travelled along the southern shore of the Naktsong-tso, he hac no 
idea that the lake which then lay »to the norths of him was identicall) dit. same, as 
that which he had formerly observed farther south, and which was at > 

irregular shapes But his erroneous conception admits of ready explanation and is 
quite excusable, because when you stand on the northern shore the southern msin 
of the lake is entirely hidden behind the large island, and unless you row through 
the watery labyrinth, as I did, you are never likely to obUiin a clear id^t ^ 
mutual relations of the several lake-basins. Bowser complains, and with justice, o 
the difficulty of ascertaining the real names of the geograiihical Matures in libet; 

* Capt. Hamilton Bower, Diary of a Journey acrosis Tibet, pp. S2 and 8^1. 
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with regard to this he', makers ther following general remarks: »It is almost impos- 
sible to get the correct names of places or lakes in Tibet, as every Tibetan lies on 
every occasion on which he does not see a good valid reason for telling the truth. 
Sometimes I haver asked half a dozen men serparately the name of a lake and 
received half a dozen dilTtrrent answers. 'Fhe names 1 have put on my map are 
those in favour of which slighty more evidence was forthcoming than for others; 
but still some of them, including those of these lakes, may turn out to be erroneous 
when further explorations have made us better aetjuainted with the country.^* 

With regard to the name of the Selling~tso in particular, I find the following 
statement in Bower: »A I.aina came to visit us, and was very strong in information 
regartling the names of places anil other geographical facts, but the names and the 
facts differed very considerably from those given by otht;r jieople. On the whole 
I was inclined to think him fairly truthful. He called the big lake in front Oaring 
Cho, the district we wi-re in Naksung Sittok, and to the east lay Doha, Namru 
Sera, and Nakchu.»'* 

b'or the Selling-tso \\c find on Bower’s maj) the two names Naksung Satu 
and ( hiring Cho, but for the Naktsong-tso there is no name. 'Fhe name Naksung 
Satu is clearly identical with the name which was giviMi to me, namc'ly Nak- 
tsong-tso. 

Littledale givi's the following particulars about his disco\’(‘ries in thi^ neighbour- 
hood of Selling-tso. AVe passed along the east side of the lake ('alhxl by Cajitain 
Bower Oaring Cho, into which runs a river, which we were unable to ford. W’e 
could not go further cast, because the plain was aliv e with herds of yak and sheep, 
and wii should have been discovered; so we constructed a sort of boat [for crossing 
the Satschu-tsangpo |, using our camp-beds to make a framework, which we covered 
with the waterproof ground-shecT of our tent. It answered capitally, and with a 
rope from side to side we ferried ourselves and all our stores over dry . . .*. 
Se^en from a distance, the shores of the Pongok Fso appeared to be piled up with 
ice-floes, but on getting closer we found the white a|)pearance was due to salt. 
Ihe grazing in this district was of the most luxurious descrij)tion, and our animals 
vveri! now in capital condition.*) The name of Selling-tso is to be found in [..ittledale 
only in the following connection: »F'or the greater portion of the way from Zilling 
Iso to I.adak, our route lay to the south of that taken by Nain Singh, Captain 
Bower’s, of course, being north of that again.)' ^ 

On his map we find the name Zilling I so, and Ijelow it in parenthesis 
(iaring 'Fso. 


Oj). cit., \i. 82. 

* Oj). cit., ji. 87. 
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CHAPTER VI. 


BOATING EXCURSIONS ON THE TSCHARGUT-TSO - 
THE JAGJU-RAPGA. 


On the 1 8 th September we left the mouth of the and travelled 

up the ma^niificent and [)icturesque glen down which the river flows. According to 
our I'ibetan escort, we should have found a far easier and shorter road had we 
kept farther to the north, and travelled by a glen the entrance to which we pen*- 
ccived to the north-west. Ihit I wa.s curious not only to And. out where the ri\er 
came from, Ixit also to avoid coming into contact with Dulrt.uil de Rhins’s route; 
accordingly we kept to its northern, that is its left, bank ahil ^jroceeded west-south- 
west. At first we rnovcxl at some distance from the river, a.crb.ss a gently inclined 
plain, with a sprinkling of thin grass on it. We soon reache.d the eastern extremity 
of a not very big, Init rather steep and fantastic, range, and iIkti afterwards had 
this range imiiRaliately on our right, h'rom the very extiannity of the ranges a 
swelling proceeds towards the south-(xist, and it was at the easl(n'n loot ot this 
swelling that we found the seven old marginal terraces that 1 have already described. 
'Fhe river is not particularly winding, and along this section of its course it is free 
from waterfalls, the stream being very uniform in width. Jn an expansion of its 
glen the Jagju-rapga swells out into a little lake, which, to judge from its numerous 
sedimentary islands, must be shallow. One would hardly expect to find alluvial 
deposits such as these, for the river, when it enters the lake-like exi)ansion, is as 
bright as crystal; but I have no doubt that after heavy rains considerable ([uan- 
tities of solid material are washed down from the mountains, and so find their way 
into the river, and eventually settle in the lake-like expansion. At its exit from the 
little lake the river makes a couple of sharp, deep-cut turns and in them its erosive 
power is considerable. This circumstance cooperates with the deposition of sediment 
to fill up the basin. On the northern shoni of the lake, and at several meters 
above its surface, we observed a couple of distinct terraces, manifestly of fluviatile 
origin. 

The slope of the mountain-range which runs .south of the river is far less 
steep than that of the opposite range on the north; the cause of this is mainly the 
dip of the strata, which in the former is to the north-west. On the southern side 
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of the same range we perceived the summits of a couple of other ranges, likewise 
of no great elevation. It is from them and the glens south of them that the Alan- 
tsangpo derives its water. Between tlie Jagju-rapga and the nearest range on the 
south there rise a couple of smaller detached mountain-groups, likewise stretching 
east and west. Generally the valley of the Jagju-rapga may be described as narrow 
rather than as broad, and the slope down towards its middle from each of the 
bordering ranges is relatively steep. This again makes the river-bed rather deep 
and narrow; and the only exception to this is the country adjacent to the lake-like 
ex[)ansion; and that it would not be inappropriate to describe as a toleral)Iy level, 
grass-grown plain, 'riiere the kulans were grazing, and at th(! foot of the mountains 



Fig. 42. I.\ THK VALLEY OF THE JAGJU-RALOA. 


there were |)artri(lges. d'hc southern range is gap])ed l>y small, indeed insignificant, 
side-glens, whereas in the northern range there are none at all, but it forms an unbroken 
wall of rock, scored with fissures and very steeply pitched rivulets. Alongside the 
river there occurred not seldom narrow strips of grass of first-rate quality, and on 
them we saw occasionally marks of nomad encampments. In one place at the foot 
of the northern range there was a w^all. 'Fhe foot of that same range is all along 
flanked by rounded screes of gravel, often very stony on the surface, but sometimes 
also covered with earth and clothed with vegetation. 

From one of these screes we at length caught sight of a new lake in the 
west, which in point of outline appeared to be Just as fantastic and peculiar as the 
Nakisong-tso, to contain an abundance of rocky peninsulas and islands, and to possess 
rocky' shores. Ihe range which we had hitherto had immediately on our right runs 
out into the lake in the form of one of these craggy peninsulas, its bare rocky 
walls plunging straight down into the lake, thus giving rise to an especially beautiful 
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and picturesque scene. Consequently we found it impossible to get round the range 
at the bottom; but towards its western end we found two passes leading across k. 
One of these was however considered impracticable for camels, and the cjth(-r was 
quite difficult enough. In order to reach it, we had to ride uj) a very steep acclivity, 
thickly strewn with disintegration gravel and dotted with j)rojecting points of rock, 
and having a yawning precipice on the right; but after a whik; the ascent grew 
less steep. The altitude of the pass was 4698 m., or 81 m. above the kn clofthe 
rschargut-tso, whose altitude is 4617 m.* 



Fig. FIR.ST .SIGHT OF TSCH.^RGUT-TSO. 


The summit of tlic pass afforded a marniificent view. From the soiith(!rn 
slojK^s of the range I had already obtained an excellent general \iew of the blunt- 
ended bay of the Tschargut-tso on the south of the rocky peninsula just mentioned; 
it is from that bay that the Jagj^i'rapga originates. The water here is drawn into its 
broad mouth, but soon contracts to the normal breadth ot the strt^am. On the 
southern side of the bay there is a small detached range. 1 owards the nortlr-west 
the view was even more magnificent, and titter we had descended a little, past some 
inteiwcning shoulders of the mountains, we had the whole of the 1 schargut-tso spread 
out before us, its fjords or separate basins stretching away one behind the otln^r to 
an immense distance westward; and out of this singular sheet ot watei, ditlicult 
enough to understand, there emerged a couple of rocky islands, while on both side.s 
of them were similar dolphin-backed masses ot rock, l)ut whether islands oi penin 
sulas it was hard to make out. The whole of this enchanting scene was bathed in 
bright sunshine, the air was limpid, the water of the lake was a beautilul dark Idue 

- Through an error it is given as 4607 in the Meteorological Part; the correct altitude is 
4617 m. 
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and as pure as crystal, and everywhere the colour tinting was pure and attractive 
to the eye. 

From the pass, on which the rocks clipped 45*^ towards the N. 47^ W., the 
surface slopes more gently and consists of soft t.‘arth. Down this declivity we marched 
towards the north-west, until we at length halted at Camp LXXXIV, close to the 
shore of another bay, containexl between the rocky peninsula which I have already 
mentioned and another similar one on the north. Its shore-linc! describes a regular 
semicircle, and the actual strand was stnnvii with coarse sand, as well as backed by 
a straiKbrampart, 2 m. high, of the same material, which owes its existcaice to the 
beat of the waves and th(j action of ice. d'his is in fact the side of the lake that 



Fig. 44. THE TSCH.\R<JI;T-T.S(). 


is directly exposed to the very violent westerly gales which prevail in that region. 
In placets we olxsta'ved flocks of wild-duck. I'he grazing was modcTate.. With regard 
to the name of this lake, diff{!rent informants told me that it is called the Tschaggu- 
tso, the 'rschargun-tso, and the Tschargut-tso. I'he last-named agrees with Bower's 
Chargat Cho, with Grenard's Tschargard "Fso, and in a still higher degree with 
Nain Singh's Chargut Cho; hence I have preferred to retain this form in the mean- 
time, especially as Bower’s and Grenard’s name is attached to the wrong lake. Nain 
Singh’s Chargut Cho is very fantastic and greatly exagg<Tated in outline; but, then, 
that is easily explicable, for he travelled some distance south of the lake. 

1 spent the next few days in making a preliminary examination of the 
tschargut-tso. On 20th September I made two short boating-trips from Camp 
LXXXIV as my base of operations. Tlic first was towards the S, 73° W., that is 
to the extreme point of the rocky peninsula already spoken of. Along that stretch 
I oluaincd soundings of 8.66, 9.10, and 3.2 m. The cliffs of the peninsula descend 
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fairly steeply on the north, thoujjh nothing like so steeply as on the south side; at 
their foot lies a scree of gravel and smaller fragments of stone, with a little grass 
springing tip amongst them in places. 1 had intended to continue the trip across 
the southern parts of the lake; but my intention was frustrated by a veritable. 
hurricane that came from the west. Its onset was indeeil a sublime spectacle, b'ar 
away in the west the sky was hung with heavy blue-black clouds, which came, 
driving in swift career across the lake, and in a very short space of time whijiped 
up its surface into foam-tipptxl waves. 'I'luis I had direct ocular demonstration 
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of the feet, that tlic ttaves on the Tiltctan lakes 
s„,tpose thetefote that ''“V " 

this IS especially true oi a lak ^ i ' r i v:n tliat it is lu a 

and west in one of the characteristic 'j it unchecked as though 

high degree exposed to of certain interesting pheno- 

pouring through a gigantic natuial fun * ‘ ^jt^ated farther west, 1 will here 

rnena which I subscfiuently observed in the lakes sit the eastern shores 

call attention to the fact, which is indeed tl I ves mid is on them 

of these lakes which are -t -posed 

that the strand-ramparts are formed developed and best i>reserved 

cisely those more exposed shoies that po. . 

strand-ramparts. 
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Mj’ second trip was towards the north-west, again diagonally across the lake 
to the extreane point of the l>lunttxl rocky promontory which forms the northern 
boundary of the bay. It belongs to a rather small, free-standing ridge, itself the 
continuation of a range situated farther to the east. Along this stretch the depth 
was 6.50 and 7. 85 m. After that we crossed the northern bay of the lake towards 
the w(ist, making for a rocky headland which may be regarded as the westward 
continuation of the former, and itself forms the extreme eastern end of another range. 
Gener;dl\’ the shores of the d'sehargut-tso are characterised, in respect of their oro- 
graphical structure, b)' a great regularity, in that all these moderate-sized ranges 
stretch from east to west, and, as the ma[) shows, this paralh^lism is stamped in>on 
the entire l)asin. 'The two [promontories last mentioned makt: a natural boundary to 
till! northern ba)- and round its northern end swee|)s a flat, grassy plain. This 
again is bord(n*ed on th(‘ north by one of the usual ranges, pierced by a transverse 
gUm, thrcpugh which a dry watercourse makes its way down to the lake. Through 

the gap thus made we beheld yet 
another range beyond, and somewTat 
highea* than the first one. ddie eastern 
side of the ba>' is inclosed by two other 
small ranges or spurs. exhil)iting reddish 
tints. The shores of the l)ay pn^sent 
the same regularly curved lines as the 
l)ay at Camp LXXXIV. Between the 
iwo headlands I obtained the following 
soundings — 21.40, 24.42, 22.65, and 

4,25 m. The more distant headland 
consisted of coarse* red conglomerate, 
di[)[)ing towards the north-west. bVom 
that headland wn next paddled across to the first rocky island in the south, lying 
in about tlui middle of that part of the lake and reaching apparently an altitude of 
60 to 70 m. On the wxiy wn sounded dej)ths of 27.60, 29.30, I3.9<^ and i.oo m. 
On the north the island was footed by a relatively flat strip ot good grass, and 
bore signs of being visited in winter; for that is the only season when it 
can be readied, namely across the ic(^ From this part of the island a cape pro- 
jects tow ards the: iKjrth-cast. From an eminence wx*. saw% close at hand on the west- 
south-west, a ralht.‘r long [)ier-lik(! promontory, jutting out soutli-eastw^ards from the* 
northern side of the island and possessing a lagoon. Betw^ec'n it and the next main- 
land promontor) on the east there is y(‘l another of the semicircular bays that are 
so charact(!ristic of the 'rsdiargiit-tso, though in this cast! there was no stri[) ol flat 
shore, dlie congTanerate range wTich rises on its northern sick; d(!sc(!nds [pretty 
st(!e[)ly towards the lak(!. .South of it is a vt:ry short, detached range, and it is 
from its eastern entl that the pit!r-like headland just mentioned projects. Finally we 
returned across the eastern fjord of the lakt!, and in it sounded the following depths 
— 3^.25, and 19.20 m. Thus this littl<* preliminary trip sufficed to show, that 

the Tschargut-tso possess(!s ck.'pths that may really be called considerable, when we 
remembeu* tliat they w’ere* sounded in one of these shallow Fibetan lak(*s. 
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Nevertheless, none of these last soiindini^-lines touched the dec^pest ]>arts of 
the eastern basin of the lake, as we ascc^rtaiiied next tla) when w(i took anotlier 
trip towards the southern part ot the island along a sonatwhat more westerl)^ course. 

On the 2 1 St September I intended to paddle right across die d'scliargut- tso, 
while the caravan travadkxl along its northern shore, on the far side of the. nearest 
ranges, the arrangement being that we should meet again somewhere at th(‘ west 
cmd of the lake. "Faking with me a boatman and pro\isions for three da) s, and 
setting out from Cam|3 LXXXIV, I steered first towards the west-south-west and 
then towards the west, making for the first of tht: rock\’ islands, tin* one^ winch we 
had already touched on the north. Ihit as usual the wind rose and sj^oiled my 



Rig. 47. Tll-.F/rAN SOLDIF.R. 


plans, or at all events prevented me from carr> in<i them out. We had hardly passed 
the southern promontor)' of the bay wla^n the gale came, and within a 
tlu; lake was in such a state of violent commotion that it was as much as we 
could do to keep our boat afioat, without thinkint^ of l>athy metrical ^^■ork. it ''tis not 
until we had advanced so far as to get a certain amount of she lei lom tie l a 
that I was able to resume my soundings: and then I got teptis o 41.J0, 

1 1 .75 m. After we had succeeded by increilible exertions in 1 eae iing t k eas ei n 
shore of the island, we had nothing else to do except to he still and "ait toi Ixater 
weather. The waves were beating with uiKontrolled liny against ' 

of the island, thundering with a continuous roar, and eating away at le s 10 e- 
with great energy. The Island consists of two swellings; the northern is the mote 
roundSl of ,1,0 ,wo, .vhorea» ,he Cher on ,he .so.„h cons,»,s onorely o, rcky 

pilc<l up till ,hey make a clominan. peak, .“'"’‘V I Imt form 

number of blocks of s,one, which have rolled dowu Iron, above, and f 
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savage-looking screes. 'Die dip of the strata was 48° towards the N: 60® E. On 
the south and west the- rocks go down precipitously into the lake, and there the 
colour of the water aloni! was enough to betray that the depth was great. Below 
the northern swelling, which rises less stecpl)', the shores are also not so abrupt. 
The two swellings are separated by a relatively low sadtlle-like hollow, the highest 
part of which lies 90 m. from tht^ eastern shore and 210 ni. from the western. On 
the latter slope there are 8 distinct, low terrace\s or ramparts, i)arallel with the 
existing beach-line, but on the eastern slope there is only om% setting aside the in- 
considerable rampart, formed of sand and gravel, which has been Iniilt up by the 
waves and the ice-prt^ssure during the period of the existing lev'el. Ihe highest point 



Fig. 4S. SOME OF oL'k IlokSES. 


in the saddU:-like depression can hardly have been more than circa 15 m. al)ove 

the level of the lake. Curiously enough, the only place at which 1 detected any 

signs that this lake, although its water is fresh, is in process of contraction, was on 
this island. With r(\gard to the cause of this I will throw out a suggestion in another 
connection. It is, I dare say, merely a coincidc.nce, that I failed to observe any 
old strand-lines elsewhere. The eastern shore, on which w(* jjitched Camp LXXXIV, 
was much loo flat and too gently inclined to admit of formations of that character 
ever coming into existence; moreover even if there had l)een any there, they would 
be more exposed to obliteration by the sediment brought down off the mountains. 
As for the numerous l^ays to north and south, I never got any nearer to them. 
They may possibly possess strand-rami)arts; but if so, they will be far less distinct, 

because these bays are more sheltered from the violence of the billowy waves. And 

of this we were ourselves witnesses; for the dark-green expanse of the open lake 
was furrowed by the foam-tipped crests of the on-rolling billows, which dashed into 
white Ineakers against every cape and headland, but inside thu bays the movement 
of the water was comparatively slight. The island^ on which we then were, is 
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constiquently in a far hii^licr cleij^rce exposed to the violence of the storms, for the 
great bulk of the lake lay to the west of it. And as we subse(inently discovered, 
what inde(!d the meteorological journal abundantly shows, the wind that prexdils 
with inconceivable regularity all the autumn and winter conuts from th(‘ west. 




I'roni Caiiii> LXXXV on tli<; islaml I took llio l.oarin-s of tho cai..-^ on iho 
oast shore of the lake — N. H., X. 6 o I'.. S. S4 and S. (k) E. The point 
at wliich the |agjii-rapoa issues from the I sdiargnt-tso la) S. (>; aiu > a. 

S. 36" I<: a little pier-shapetl promontory jntted out from the southern dioia^. f rom 
the same point of observation it was 800 m. to the culmi.iat.ng-i.oint of the north, -m 
swelling in the N. 37 ° W. and 400 south-east ,sxtremU) of th,. 

island, which Ua'ininates in a quite small, flat, tapeiing eapr. o t u . . j.; 

we. saw, also from the same point, a shec't of water 1> mg be tna l te 1 an,,, s on 
the southern shore. At first I took this for an independent lakcg l.ut it tuiiud , 
latca- to be only a bay of the I'sehargut-tso. d'he transverse gkns 
to the lake on north and south are particularly small ami V,,. 

bays end in latitudinal valleys running up between the littoral ranges. ^ ^ ^ 

of Observation on the we.st side of the island I noticed three ™ ^ 

capes in the S. 3odV., S. 54° W., and S. 76“ W., and from 

second little rocky island of the 1 schargut-tso 1) mg to t u. - • / northern 

island measures about 1300 m. at the maximum by 800 m. in 

part and 400 m. in its southern; while the saddle-like depression s ^ 

Thus the shape of the island was something of a suipiisc m ^ 

runs from north to south, whereas one Avould have expectcc i o 

Htdin^ Journey in Central Asia. IV. 
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to west, even as the lake does, and the surrounding^ mountain-ranges. Nevertheless 
the same parallelism can to a certain extent be observed in the island, for the two 
swelliiii^s mi^ht be rej^arded as frajjments ol two raui^es stretching east and west, 
d'he space that intervenes betwetai them consists entindy of soft disintegrated ma- 
tt^rial and graved; except on the actual beach-line all the iine maternal has been 
washed awa), leaving the coarse sand and gravel l:)(diind. (jrass and hard scrub 
were laivdy common, and yak-dro])i)ings bore witness to the island being visited in 
winter. Faunal life was nr|)n‘sented by gulls, small birds, s[)iders, grasshoppcTs, 
flies, humble-bees, gnats, and mosquitoes, (rnticed out ot their hiding-places by the 
mild, bright werather. In o|)en localities on the northern shore ot the lake we ob- 
served large flocks of sheep, lurrds of >'aks, and troops of horses, and in several 
places the encam[)mcrnts ot th(r nomads. 



Fig. 50. THE SAME. 


d'he sauKr persistent gale, with perfectly bright skj, continued all the 22nd 
Se|>tember, and made it impossibkr for us the ])roceed. Nor did the wind abate 
until 9 p. m.; then liowever we crossed the middle of the lake to the second little 
islanil. Faen from tlu: hightrst outlook point on this island we were unable to form 
any idea as to how far the lake extendc-d towards the west: it appeared to continue 
tor a long way towards the S. 79° W., and beyond an i.sthmus in the same direction 
w(* ob.served a large sheet of water, though whether it was the extreme western 
part of the 1 schargut-tso or an entirely fresh lake I could not make out. As it 
was night when we travelled from the one island to the other, it was impossible 
to note any details; a l)lack outline showed where the girdle of encircling mountains 
ran, and we steered straight by the compa.ss for the second little i.sland. On the 
way I took the following soundings — 37.50, 35.80, 31.90, and 16.85; thus the lake" 
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bottom rises here towards the west tlie i 

larger i,slan,l. Tl,e nigh, un.iuaU^„M JTpT'Zr'" ^ 
ajr was 8.4" and that of tlie lake ii°.o. ’ ' ^ of ih.- 



Fig. 51. VIEWS FROM THE SMALL ISLAND OF TSOIIARCUI ISO. 


A violent we.sterly gale blew again on the 23rd Septeinlier. 'Hie second is- 
land, on which we were detained prisoners against our will, is triangular in .shape. 
Its eastern .side, which .stretches towards the N. 20'' K., is 230 in. long; the western, 
stretching to the N. 44° IL, is 340 ni., and the southern, which stretches from east 
to west, is 320 m. long. Thus the island is very small. Its southern part is com- 
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loosed of a ridjjc of moderately coarse, beautiful red coni^Iomerate, alx)ut 15 m. 
hi^i^h aud dip[)iniT 83° to the S. At its south-west eml this ridg-e descends abruptly 
into the lake, while the shore of the island at its other extremity is littered with 
stones which have fallen from the summit and for tlu! most part form a wall or 




5 VIKWS FROM TIIK SMATJ. ISFANf ) OF TSCHAROUT-TSO. 


ridge a short distance back from the shore proper, giving rise in places to small 
strand-lagoons. 1 he longc-st side, that facing north-west, also contains a num- 
l)er of similar fragments of stone, lying so thick together that we had some 
ado to get amongst them. 1 he eastern side, on the contrary, consists of coarse 
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too IS visited m tlio winter, as was also cvidi-nr f ' i e'ass 1100,1. |i„„ island 

ti,= coii^oiiierato rid,o. A,o„, die sHo.s a 



I 



53 - VIEW.S FROM THE SMALL ISLAND OF TSCH ARC.UT-TSO, 


.^iiishcxl, and on the inner side of it Avas some water. From the north-east corner 
i>rojt-cts a cape littered with stones. 

As the afternoon wore on, the sky became clouded, presentino- an extraordi- 
naiy spectacle; for we were able to watch the progress of the separate squalls as 
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they raced along, especially across the mountainous regions on th(‘ south side of 
the lake, first whirling up the dust on the narrow flats beside the shore and then 
scattering over them, and more particularly over the mountains, a sprinkling of snow. 

that the waves had subsideil, though they were followed by a long, gentle swell. 
Tht- followii\g were the bearings of the features nearest to the little island: in the 
S. 26° \Y. and S. 55*^ W. appeared the ends of a small hammer-like ridge, forming 
a broad peninsula connected l)y a narrow neck of land with low ground behind, 
while a bay [penetrates both east and west of it. The former of these bays is 
Ipounded on the east b)- a second [leninsula. with thiau! |parallel ridges running down 
it, and of these thia.'e the most distant one, which l)ore from the S. 45*^ E. to the 
S. 68 ’ E., a|)peared io fall prtTty steejply into the lake. To the N. 75"" E. lay the 
northern [>romontory of th(^ large* island and to the N. 73*^ E. the [)icT-like promon- 
tory on tlie mainland to tlie north. 'I'he peninsula to which this promontory bc.-longs 
is \'e‘ry like that which 1 have just mentionetl as e'xisting on the southe!rn shore, and 
like it is studded with three parallel ranges. Of the three, the* innermost one, that 
is lh(^ one! farthest north, terminates on the west in a rock}* ci\\)v., which Ipori: N. 3"" W. 
On the southern shon* of the* lake we were al)le to distinguish generally four dif- 
ferent rang(!s, each rising succ(!ssiv(‘ly highe r as they lay more* remote from the 
lake, and the- last one: of all ca[)pe*.d with snow. 

Epon leaving the island we paddle*d towards the! S. 66° \V., ste-e-ring fcpi* one 
of the rocky headlanels on the south. At the same time we alsep le!ft be!hind us the 
hammer-like |)eninsula and its round western l^ay, and beyond it wet soon per- 
ceiveal the forks of two fresh, and somewhat more! imj)e)rtant, ranges. 'Fhe outline! 
of the ne)rthern shore was more! diftlcult tep make* eput; it ai)[)e!areel however to run 
more e*venK', and not te) be! brepken Ipy re)cky heaell<inds e)r i)a\'s. Along this streitch 
e>f our Jenirne:)-, that is eliagonally across the! gre!ate*st l)asin of the! lake, though 
n(!are!r to the! sejuthern shepre than to the nortlu*rn, I was, in conse*e]uence of a fresh 
te!m[)est which ne!arly cost us our livens, only able! te) take five soune lings in all, 
namely the! first imme‘eliate!ly we:st“seputh-we‘st e)f the little islanel 37.90 m., then 47.30, 
47. .S5, anel 45.00 m., anel finally, close! to the: walel and picturescjue. southern rocky 
shepre*, 24.30 m. d'he maximum of the!se se>unelings, 47. 85 m., is epne (pf the very 
elee p(!st which I have obtained in an}' of the I'ilpetan lake-s; but it is v ery possible that 
the! 'rschargut-tso gepes depvvn te) even gre^ater ele!pths on the neprth of the line that we 
st<!(*re!el. d'hus the se!(:ond little rocky island also rise!s frepm a considerable depth. Even 
at the! very lirst glance!, one wepuld almepst venture to s;iy, that the lake must be 
retlativ e!!}' dt-eip. Its Ipasin lie!s, it is true, in a latituelinal valley, like .so many of the 
lakes which wc encounte!red in Central dib<!t; Iput, while these lie in broad, flat 
valleys, and conse(|ue!ntly must b(! shallow, as was, for instance, the big salt lake 
which we came! across epn the journey of the ye!ar prece^ding, the latitudinal valley of 
the I schargut-tso is narrowe!!', anel is inclose!eI bt!twe(!n steep mountain-ranges which 
advance right to the water’s edge. 

While! thej cliffs in this part of the lake* droppe^xl, so far as I was able to S€e, 
for the most part sheer into the \vate!r, the! shore at Camp LXXXVII swept a long 
way inland, anel was Ipacked by relatively low ground: it was in fact a gravel 
scie(! which thetre touched tlic! water’s edge, aud it was in part overgrown with 



BOATING EXCURSIONS ON ITIE TSCHARGU'r-TSO 


TUK jA(;]iM<Ai-r;A. 


95 


grass. 'Flu; mountains in tlie same quarter consisted partly^or congluiiKn-ate, partlv 
of a light variety of rock, possibly quartzite: the dip was 6(j“ towards tlie S. ,’,5 ' ll 
At that point the lake narrows very appreciably, aiul the mountains wliich rise on 
the northern shore are of a somewhat different shape from tliose \\liich we liad 
hitherto seen. 'I'he main rangt; nearest to the lake sends down to it seteral minor 
spurs, with short and small glens between them. On the: (latter parts of the shore, 
we again observed the tents and flocks of the noimids. 

On the 24t]i September we traverseil the last portion of the 'rschargut-tso, 
namely its narrowest and most westerly part running towards the west-soiith-west. 
Our course ran nearer to the southern shore, and the depth there amounted to i 
iS-w, 5'50 i b.»o, and i.r.5 m. The mountain-range on the south is .steeiier and more 
craggy, and the gravell)’ screr; at its foot also inclines steeply towards the lake, 
only one or two of its cai)es Iteing (latter. On the northern shore there was on 
the contrary room for a broad stri[) of level ground. ’Hie lake narrowed still further, 
its tapering extremity swinging away towards the south. It is here that it is entered 
by the river '1 sangmo-rapga, which issues from the large lake in the west, the nanu: 
of which is, 1 was told diversely, the Addan-tso and the Nagma-tso. In its month 


lies a low sandy island. The river, which is not more than i km. in length, (lows 
in almost ;i straight line from north-west to south-east, and is very unilorm in 
breailth. It is so deep that llu: currmit is hanlly noticeable, except in the I'elati 
vel)' sliallow [ilaces, where I inetisured the volume, and there the current was 
lively. The lireadlh of the river was 35 m., its mean depth 2.7.1 in.. ;uh 1 its mean 
velocity 0.205 m. in the secotid. The volume was conse(|uently 20.02 cub.m. in 
the second. On 9th Sept. 1 found that the volume (lowing out of the Tschargut- 
tso was 25..) or in round numbers 26 cub.m.; but on 2.}th Si^it. this lake was 
receiving 20 cub.m. in the second from the Addan-tso. and this notwithstanding 
the continuous evai.oration. 'I'he difference of volume is of course simply due to 
the fact, that the latter measurement was taken 15 days later than the othei, 
a difference of time calculated to produce a very aiipreciable effect at that season 
of the year. I hav'e alread)' stated, that there were no signs to indicate that 
the jagju-rapga had been at a higher level during the summer that was just past, 
and that the river stood on 91I' Sept, at what was approximate!)- its ma.ximum 
level. Hut I also consitlered it proltable, that a droj) might take place during 
the winter, though to what extent it would be impossible to lorm any idea, seeing 
that the conditions which exist in the drainage-area of the Addan-tso 
known. All that is known to me in this regard seems to suggest, that t le . 1 1. an 
tso receives a pretty considerable volume. I'or to the south ol this a a. tuie 1. 
an extensive mountainous country' with ranges running east and west. . Hei 
and stormy, though fortunately short, voyage across the extreme castun 3a\ o t i 
lake, we landed at a point upon which we beheld conspicuous pea s. eapiiei wi 1 
(terpetual snow, to the S. 3° W., S. 13“ W., and S. 48^ W- - n hour later we 
crossed over a pass on the northern shore, from which we obtainct anotui magiu 
cent view of the mountainous country to the south, and especially of two tian: ^ ' 
glens opening in the S. 9° W. and S. 29° W. Even at the great cistance a ^ 
w’e then were, we could see that streams of no inconsideiablt size were mav f. 
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way through them to the lake, for on the flat land below their mouths there were 
winding ribbons of glancing silver. Moreover two of my men, one of thena a 
Cossack, who had been out in starch of mt! along the western and southern shores 
of the Addamtso, and met us here at the d'sangmo-rapga, told me, that they had 
passed not less than eight active streams, all of which issut'd out of the mountains 
to the soutli, and one of these was especially broad and full of water, though not 
\'ery det^p, only reaching up to their horses’ knees. 



PI. 14. 



VIEWS OF SQUT|IERN SICE Of THE t-nTLE ISLAND OF TSCHARGUT-TSO. 










CIIAPTIU< VII. 


THE ADDAN-TSO. COMMENTS ON THIS LACUSTRINE 
GROUP - THE DAGTSE-TSO. 


Jk)\v(!r oiv(S US the tollowiniL;- information, first of the route after (|iiitiinL( liis 
Cam]) 45: On k.-avint!; cam]> we went through a narrow defile that opened out on 
a wide A alK'V in which was an enormous lake , d his lake cannot, as 1 will show 
later on, lx* any other than the Addan-tso. With rc'eard to the stao(* to caiuj) 47 
h(‘ says further: 

Soon alter leax inj.;’ the last camp we found ourselvi's on life* hanks of a laree* 
stream flowino into the lak(!. Althoueh it was cut u|) into many hranches, it took 
us some lime to fmd a ford, and then we only Lfot o\(T.with diHicultw all our 
f)eddino and l)a^‘eae’e; o’(‘ttino wet. Another stream larlh(‘r on, ihouith it ilid not 
hold iKuirU’ as much \val<‘r, was almost as dilliciilt to cross, owine to the stoiw 
nature of the bottom and the l<.>rce of the current. xAfter crossing it. we turned up 
a valhw on the south and camped. When returnin<;-. i. r. on the road, to camp 50. 
P)0\v(.*r writes thus in his Diary: d lalfway wt; sto|)ped and had tea with our rilu ian 
friends and then passing our old camp, N:o 4<S, camped where* a fairl\- larne stream, 
issuino from the snowy mountains on our south, flowed towanls the larg-e lake on our 
northr Another hi^^ lake was descrilu'd to us as lying to the north-west. I madi* in- 
(juiries as to when \ve were to turn north, and was told just west (d ChargatCdio; 
l)ut the question was, where was the Chargat Cho? for, amongst other naim.'s, nearly 
every lake we had seen had lieen called Chargat Cho.:^ ddie following describes thr: 
n(*.\t day’s journey to Camp 57: "On the march the huge ii\ei that had ^^i\en us a 
good deal of troulde in fording was recrossed; the water had fallen, but was still 
[irelty dixq), and a couple of Tibetans on yaks, who were, showing the way, came 
on a deep bit suddenly; yaks and men disapiieared uikUt the watu'^. 

IdiKdly I may quote the following passage descriptive of the march to Canq) 5 ^- 
»A pleasant easy march up the western edge of die lake, brom camp a K ant, u 
view down the lake w^as obtained, with an island in the foreground, adled, in 
memory of some great legendary warrior, Spamo s Helmet, i ear w lere t “ 

enter on the south-west side, the water had cjuite a greenish colour, but towaids the 

other end it was bright blue.v* 

* Op. dt., pp. 7 ^> 106. 
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IIku'c art* \arioiis rt asons why I assume that tlu* lakt^ which P)Ower calls 
Chargat Cho is itk*ntical witli m) Addan-lso. h'or out* thipg, on Bower's ma|> the 
distance between tlu* Cliargat Cho an<l th(- Caring Clu) (i. e. Stdling-tso) is 55 km., 
whtTeas I found that the distance l)etwt‘<‘n tlu^ SCling-tso and the 1 st'hargut-tso 
amounts to onb 22 km., l)ut tla* distanct^ of 55 km. dot!s agret! t‘xcellt;ntl\' wt‘ll 
with the tiistance betwet^n thtr Selling-tso and the* Addan-tso. burtlier we are told 
al)out sexeral rivers llowing down towards tin* lake from the snowy mountains on 
the south and emi)tying especialK' at its south-west corner; and this agrt-t^s with 
what I myself and my scouts ol)ser\ed to l)e tlie case with regard to the Addan- 
tso, while there are no such rivers ent(‘ring the 1 schargut tso. Again, l)OW(‘r sa) s 
nothing al^out a ri\'(*r issuing irom the laki*; on the contrary he rt‘])resents tla* 
Chargat Cho aivl the Caring Cho as two quite indej )(*ndent l>asins, si*paraU*d from omi 
anotli(‘r !)y an isthmus. I U* spc'aks ol thert* bt*ing an inconsideraldc* dilterencA! ot ele- 
\ation l)(aween the Iresliwater lakc^ and the saltwatca* lake, but in this he is so lar in- 
correct in that he makers th(‘ latter lie higlua^ than tlu* former. 'The altitude* that he 
gives for the* Chargat Cho (15,348 it) agrees toU ral)!) well with the elexation wliich 
I obtaine^d for the Addan-tso, namely 15,125 ft. I'rom all this it re-siilts that the. two 
last-named Iak(s are identical, and that Bowe r dkl not S(‘e the real I schargiit-tso .at 
all, Init tra\ elleel on the south side* of the* mountains which stanel on its southern sh<)re. 
Similarly he* was se|.)arate(l 1 ))' mountains Irom the \alle\' oi the jagju-ra|>ga, and 
conseepienth' could ha\e no idea that any water connt'ction existe*el belwea'n his 
C'hargat Cho aiul (haring Cho. As his route* ran from we*st to e‘ast, and bae:k 
again the,* same; \\a}', the;re; was nothing* to bring* Iiim at an)’ ])oint into C(.)ntact with 
the Jagjii-ra|>ga. I'lie; rixer whicli is shown <.>n his map coming fre>m the w(;st, and 
emptying into the; (hiring Cho, is |)re)l.)al)ly identieal with m\' Alan-tsangpe). 

Ne:ve*rthe;le:ss — and this is the* most iinpeArtaiU e'e)nclusie)n that can be* drawn 
from the [massages which I have que>t<.*ei rre>m Bower — we* hud that the Addan-tso 
reall)’ doe*s re;ce*i\e a considerai)Ie‘ ejuantit)' of water fre)m the* se>uth. On the 9th 
Oct(d)er the; big'*gest riv(*r ce)ntaine‘d, .ace'ording to Ik)wer, a l(*ss x'ohime; than on the; 
2nd Sej)te*ml)er, though even the;!! it was a ne)te;w earthy stream. I lis map sheaws five 
rixers e ntering the lake; and all coming Ire >111 the; snow)' mountains on the senith; 
but, on the contrar)*, not a single; one; from the* neirth, e*ast, e)r nejrth wvest, and this 
again .ign'eeAS pcrioctly w itli ni)' own eabser\ ations. In this r<*s]K*ct the Addan-tsea is 
like* the Xaktsong-tse), which likewise derive s ail its tributarie*s from the south, from 
the; same latitudinal mountain-range;. But in the; vSe;]ling-tse) the case is diffe;re*nt: 
tills lake re;(:(‘iv'e;s its most imj^ortant tributary from the; neirth-east, but that trilmtary, 
the- Satschu-tsangpo, e)riginate;s in a vast mountainous re‘gion at a considerable 
distance; awa)'. 

J rejtter, e)n the; strength of Nain .Singli's wonderful journey, assigns to the 
Tschargut-tso a position and a rank that are; altogether e;xaggerat(;d. He sa)’s with 
re*gard to it: 

It a[>pe;ars that the drainage; from ne;arly all tliese lakes finds its way either 
into the Cliargut Cho, a large; lake; said to be; tw ice; the size of any with which \ve 
are; as yet acejuainted in these; parts, or into the Nak-cliu-kha, or Mota .Sangpo, a 
large; river which issue;s frejiii the Chargut Cho and flows eastward. I'he; southern 
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banks of tliis riv(!r aro said to l)o inliahitod at C(‘rtain limos of tho 
hords from tlio Do Nanini district (north of 1 )(^ Ch(‘rik). 1 
north of tlu^ r\ids.“clui-klKi is to uninluibittid.;/ 

P>y -all tl’iosc lakc‘s» h(* moans the Chikut Cho, Kyarino- Cho, Mokion C iio, 
and Namcho or 'I'onirri-nor, and s(*voral others, an assumption which is of courso 
al)surd,- Ic^r it is in direct conllict with l>oth tlio orographical and the hydro-^raj ihical 
strncturo of llu^ 'Fibotan InL^dilands. luon to ono who possesses no know^cdoe of 
the country, tlu* hydrf)oraplucal arranoenKnit of liis map presents a \ er\ iinpro])al>le 
aj)pearance — an immense lakit receivini^^^ rix e.-rs that issue out of a scries of other 
lak<‘S lyino- west, south, and south-east of it. J'w en tli(‘ d'engri-nor is made to s( nd 
out an emissar), if not to the 'I scliargut-tso itself, at all events to the riv(‘r 
which issues from the M'sehargut-tso and Hows east. As a matter of fact 
we know now, through the investigations which hav(‘ been carried on since Nain 
Singles time, that tlie country in that particular locality d<H\s not sIojk- from soulli 
to north, l)ut from north to south, and that the lakes, situated at different latitudes, 
are sharply separated from one another b\ mountain-ranges running t ast and west. 
M'he position of Nain Singh’s Cdiargut Cho is fairly correct, and thus servt s as a 
conlirniation ol the name ot d schargut-tso, w hich was given to me as the nanu* of 
till* lak(‘ w hit'll I ha\(‘ describcHl aboxte d'h(‘ only thing is, tliat t)n his ma}) the lake is 
put a little too lar towards the north, and its size is considc.rably (exaggerated, 
being made actualK* tw ice as great as the d'engri-nor. 

Id. 65 of m\ atlas w ill give a comprehensive idea of this interesting countr\ , 
of whit'h f w'Ms only aide to make an all too cursor}’ (examination, though it is a 
country that would well rcjia}’ a close and detailtal in\ estigation. lltaa^ 1 will onl\’ 
liriefl} recapitulatt! th<.- coniK.'Ctions that link the. diff/rent lak<..\s togethtu'. W'elunt*, a 
long wa\ to the W(‘sl. the Addati-tso, a medium-sized, com|)act lake, with a siiigkf 
basin, in which I was unable to dtrtect any islands; although, accajrding to Ikjwer, it 
dotes contain one lueir its south-west corner. .According to th(_" map (ef tlic saint! trax el- 
J(‘r, tlu ‘tv are no note worth}' I)a}s or |.)romontorit.‘s on its southern or w'estt.*rn slion's, 
and in this respect it is vt‘r}' unJikt! the d schargut-tso, w ith its fantastic and invoK eel 
oiitliiK*. On the east side the Addan-tso is di\ idtxl int(j tw o liax s bv a peninsula that 
juts out to the W’est, and on it arc two mt)iintain-rang(!s, tlu^ nortlu.Mn one tjuite 
short and titjtached, vvJnIt! the tJiH! to the south clear!}' forms the continuation of the 
main chain that borders on the south tlic \ alle}' of llie Jagju-ra])ga and th(_‘ I schar- 
gut-tso, wliilc! its eastern end runs out in the samt! wa}’ towards the shore ol 
Stdling-lso, where again it gi\(.rs rise, liy means ot a similar, though smaller, ch ax- 
age, to tw'o l)a}'s. On tlu! northern side of this |)eninsula thert! is an in(.lenl«ilion 
towards tlu; south, just as thc.iugli a notch had been cut out of it, and into this 
notch fits a flat jieninsula tliat projects southwards from the lujrthern shoi e ot the 
lake; it is between tliese two [peninsulas that tht; river Xsangnup-raiyga enters. Along 
the nortliern side; of the lake runs a big mountain-range, which sends oft minoi s[)uis 
at intervals towards tlu; lake. As a rule a strij) ot llat strand is left between the 
foot of the mountains and tlu; water’s edge, dotted with sevt;ral long, narrow^ 

II. IVotter, Account of the P.unJifs Journey in Great Tibet from Leh in Liuiahh to Lhasa, 
in Journal of the Moynl Geoyr, Soc., vol. XIA'II p. 1 10 (1877). 
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laj^oons; one small portion of the range in the \v(.‘st ap|)ears however to plunge 
abrupt!)' clown into ihc^ lake. I'he Aclclan-tso forms, as we have seen, the receptacle 
for the siirfac{^-water that gathers off a prett)' considerable area, the greater part 
of which lie's a[>i)are*ntly south of the* hiki\ I Ik* reascai why the rschargiit-tso does 
not rc'ceive any tributaries from the south is |)robal)ly sim[)l)' this, that the latitudinal 
valleys which lie on that side drain w(‘st\vards into tlie more southerly of the two 
eastern l)a\s of the Addan-lso, ami eastwards into the up|)er course of the Alan- 
tsangpo, and more (‘s[>ecially into the Sc‘lling-tso. The w attT of the Addan-tso Hows 
out through the rsangmo-ra| )ga and empties into tht^ d'schargut-tsc'), that stream being the 
only aflliuMTt of the latter laktr, <‘xce[>t for the l)rooks wliich enter it directly duriiTg 
the* rainy season. After Ic‘aviiig tlu* rschargut-tso, which is thus nothing more than 
a dialf-wa\' houses, a gigantic flinial ganglion, the water continiu's through the 
fagiu-ra|)ga eastwards into the Sclling-tso. d'his lake occupies thc! \’c*ry lovvc^st |)art 
of the entire basin, and is therc-foia* its terminal lake, so that its water is salt. In 
contradistinction to the* Satschu-tsangpo and the /\lan-tsangpo, and the other two lakes 
em|>t\ ing tlTcmscdv es into the Selling-tso that we have ahead)' made ac(|uaintance 
with, the* fagjii-rai)ga maintains, we have assumed, a ccrrtain constancy of heel 
throughout the whoh* of th(* )ear, ihn reason of this leing that it rc:ceives its water 
from a rather larger freshwatc/r lake, the gathering-basin of a [)retty exte nsive area; 
]non.‘o\er the 'J'srliargut-ts(j also acts as a rnoch-'rator to its northern neighl:)onr, the 
Selling-tso, w hicli still further distril>utes and equalise s tJie \ ohime, U'luling to render 
it as far as possible* ind(*[K;ndent ot the seasons, I do not of (‘ourse* mean to say, 
lliat th(‘re is no fluctuation of volume in tlu* Jagju-rajyga, but it is prol)abI)' very 
slight. I'o ol)tain al)solute certainty u[)on this point would re(|uire a \isit to that 
lacustrine^ region in wintcT. 

It is however of great inten‘st to turn to the very distinctly marked and 
b(*autiliil old beach-lines and step-like terracc^s which occur on the* ne)rlhern shore 
of tlu* northern Ija)' of the Adelan-tso and on ihr. wc‘sterrn shores of the: northern 
[peninsula. In the former locality I did not e)bse.‘r\’(* me)re than twe) te‘rrae:c\s, but in 
the: latter llTree, and of these: the highe*sl jnay be fully lo to 15 m. above: the 
e‘\isting le:\el of tlie lake:; hence these terraces clexirly ce>rre:s]j()nel te> tlu* shore- 
rami)arts which I had prexionsl)' se:e:n on tlie weste‘rn side: of tlie* first rocky island 
in the I se:liargul-tso. As for this pc‘ninsiila, it is curious, that these ramparts arei 
formed e)n its weste:rn she)re onl)', but are totally absent on its easte:ni side, tlu^ 
e:x|;lanation being of course the same as that w hich ap]>lie*s in the* case: of the: island, 
name:!)' the |)re;\'alence: ot W'e:slerly winds and the effects wliich the)^ produce.* upon 
the* weste rn sliore through tlie instrumentality of tlie violent vvave:s anel their surf- 
l)eal. d'lu* two ]ow'e:st terracejs on the neirlhern shore of tlic bay and on the vvest(*rn 
shore of the peninsula Iielong oi course: toge*ther notwithstanding that the:y are in a 
couple of |>lae:cs broken, and even obliterate*d. 'fhere are no terrae:e:s on that |)art 
of tile we*st side of the |.)eninsula which liejs under the: shelter of the more northerly 
range on the soutluaai pe'iiinsnla. I he.: existe:nc:e ot the two upper terraces are more 
dilliciilt to ( xplain, for both slof)c iinvards towards each otlier, and thus can hardly 
be regarded as having anything to do vvitli a higher water-leve.*l at some former 
periejd, luit rather the:y w'ould aj)jK:ar to re|)resent tlie traces of tlie border-rim of 
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a bay of the 'rscharcrut-tso, the rudiment of which still survives in th(* form of i 
little ])ay. However that may l)e, the two lower terraces at all events are a proof 
that the level of the Addan-tso was formerly higher than it is nou. NohocK, 1 
suppose, would maintain, that these beach-lines liave la^en made by nucluations of level 
at the pr<iseait time; that would be tantamount to asserting tliat the Addan-tso rises 
several metta's in the spring- when the snows begin to melt on the mountains to 
the south, or latcn- in the summer and in the autumn during the raiin st ason. lor 
in proportion as the inflow into the lak<‘ increast*s so will its outflow through the 
d'sangmo-rapga, and the resultant effect at an\^ rate will be, that the lakar will 
maintain itself at the same knel. Such fluctuations as tlo take plac(‘ in its fiivtcnt 
are certainly so insignificant that they cannot under any circumstances Ixj brought 
into connecti(m w'ith the terraces in fjuestion. Around the St'lling-tso I found ter- 
ract^s the altitude of which above th(^ (existing le\ el of the lake 1 estimated at 
about 50 in.; and tlu‘ shrinkagt; that is going on in that lake I attrilnite to a 
diminution in the rainfall. I'o the. same cause w'e must also ascribe the drop in the 
two freshw ater lakes, though in them the subsidence takes place much mon^ slow I\', 
for in their case ane»ther factor stej>s in as a modifying agent, nam('l)' fluvial erosion. 
I^'or if you conceive- these two lakes to have been ten meters higher than they are 
now-, that is to say as running together to form one long lakex with a narrow- sound 
betw’e<*n tliem, tlu‘ sha|>e‘ of which can be outliiK'd tlianks to the terraces on tJie 
ptrninsula, then the Ie\<d of the fagjti-rapga w'ou/cl also ha\'e been ten inderrs higJier 
than it is n(.)w-, otlierwistf a position of equilil)num couJcl not jxessiblv he mainfainc'd. 
In order to l)ring alx^ut a drop of ten me‘ters in the? Iake?s, that is to bring thean 
down to tlu? lex-el at which thew' now* stand, an erosion to that sam<? amount must 


be posited in the? Jtigju-raj)ga. "I'his (?rosiv(i activity is still going on, and is 
acconi[)anie(l l>y a paralK?! fall in the^ two fre-sh water lakes. But if we snpperse the 
diminution in th<? rainfall to take place? so ra|>idly that the e?re)si\ej acti\it\' of the 
rive.‘r is unable* to ke_*e?p pacej w ith it, then w e* shenilel se)e)ner or late?r ha\ e? this re?su]t, 
that the? d'sediargut-lse) would cease* to e*mit any xvater into the? Jagjii-raj)ga, but eni 
the? contrary we>uld ]:)e?ce)nie? cut e^ff fre)m it auel w’e)ulel gradually turn salt. .\nel the 
same* fate would hai)|)en to the ;\(ldan-lso. I>ate?r on we sliall ce)me across lake*s in 
which this proc<?ss actualK- has take_*n place*, and ame)ngst the?s(? are instance*s e)f 
Iake?s w'hicli are* on tlie? p(_)int e>f te)talh' disa|)pe‘aring off the* fact* e)f tlie? earth. 

As for the fe^iurtli meinl)e?r in this peculiar lacustrine? family, named)' the? Nak- 
tse)ng-tso, we:* Iiave^* asce?rtaine?el that it occupies a more* independent j)e)sition than 
the other two fresli water lakes; for, while? it doe?s re?ce?ive? afflue*nts from the? south 


and w-t?st, it has, on tlie either liand, no visible outflenv. 

Leaving be?hind ns the north-west ba)- e)f the? Aeldan-tso, we* travelle?d for 
scjme? distance westwards along its north<*rn shore, then strue'k off to the? noith- 
wf2st, making for a not particularly high pass in the range? which s(.'|>aiates this 
lacustrine valle?y from the ne?xt latitudinal vall<.?y to the north, and which, I imagine?, 
is the? e)ne along which Littlt?dale travelled. More we found varie)us small freshwate?i 
pejols and numerous nomad tents. In the district in w hich we? |)itche?d Camp LXXX\ III, 


at an altitude of 4,686 m. the grazing was not 
caravan had made its way from C'ainp LXXXIV 


particularly good. Meanwhile the 
on the cast side of the 'rschargut- 
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tso b)^ a latitudinal valley north of the lake, and tlirougli the districts of Churnii 
and Diihlin^. d he next inountain-ranQe to the north was called, they were told, 
Jeru-dschandschin^^. 

SepterniMr 25th. d'he narrow latitudinal valley which we had followed 
debouched at Camp LXXXXdll into a very l)road latitudinal valley, and in this we 
continued our journey towards the west. d'h<‘ da\^ was raw and cold, and nearh' 
all day half a ,r;ale bk-av from the west, the sky l)eine' evt‘r\'wh(a'e hunu’ with heav)' 
blue-black clouds, thouoh tlu.‘y dischari^ed merel)' a slight drizzle once or twidi; of 
the sun there was not a ij^limpse to be seen. W e wen,' specalily to discover that 
winter was already makin<^- its aiJ]>roach with ra[)id strides. I'he rainy season had 
come to an caul, and was siu'ceeded In* the pcaaod of constant \n estca'ly winds, which 
after a couple of lu'eaks incrctased steadily in both duration and stn/no th. W c; were 
tlnis travc*llino* under [)c.*culiar and not very fa\ oural)k‘ conditions. lu>r tlie thorough 
ex[doration cjf a country it is abov(‘ all indisp(‘nsal)le that the* explorer should enjoy 
perfect freedc^m of action and not be hampered by the* annoy inu' attcaitions of trcjo|>s 
of d'il)caan mounted nu n. Anotlua- ec|ually indispensable condition is, that he should 
ha\e a strong and mobile carawan, and not one <4reatl\ reduced in both numbers 
and strene;^tlu such as mine was then. Wk; wca'c, it is Iriua to be* soon siip[)lic:d 

with I'ibetan yaks, which came to carry our I>agi4'ae<! ; Ijiit our esc'ort had received 

strin^^ent orders from Lhasa, and were not to be* indiiccal to turn asidcr to eitlutr 
riei'ht or left. Last, l)ut not Icxtst, tliere is a limit cAen to the traveller’s own 

endurance, and we had already been travellinef so long on those stu])endous 

altitudc!s, that we literally were (juite unable to fact* any fatigue* tliat was not 
al>soliitely unavoidalde. lk)r thesei reasons during the* greater part of the* \\a\' to 
Ladak I luul to kee*[) laithlully to tlu*. latitudinal \ alleys, which of coursti entails a 

one sided and monotonous view of the! region traversed. All the. same I still con- 

tiniuid m\' mapping on the same minute! lines as hitherto, and l)y means of this 
long' itiiuTary 1 ol)laiiK*d an especially accurate and valuable general idea of that 
part of 'LiljeT and oi the character of the latitudinal vailtAs in the* central parts of 
the ce.)untry, just as in 1S96 I ac{[uired a similar fair grasj) of the character of the 
latitudinal valleys of northern 1 ilje!t. And even though the orography was mono- 
tonous, ye:t the! wejrk wliich I thus carrie!d out, uiule*r extre!me*l\' diifuailt circumstances, 
will Imd its right place as se)on as the ce>iintrv to the nortli and to the scjuth of 
my route has been exploreel with ecjual minutene!ss, and when my latitudinal valleys 
have! been crossed at sev(!ral ()oints anel be*en compared with the!ir neighbours to 
north and south. I did, it is true, c()me at several j^oints into contact with Little- 
dale: s renite: but, ne^twithstaneling that I endeavoureel to avoiel it as for as possible, 

I d() not think that anj' r(!al liarm has been done, for in point of accuracy Little- 

dale s map leavers much to l)e: de!sire*d. In the majority of casc!.s it was difficult to 
ide*ntify tlie.! points where ejur routes intersected; but wheru!vt!r th(!y did intersect I 
will for the future call attention to tlu! fact. 

M<!aiuvhile we we!re inarching along the gre!at open latitudinal valley, the 
mf!tm breaeJlh (.)f wliich would be about 30 kin. ( )n the north it is bounded by a 
shell, but im|)osing, snowy range, though the greater part of its snow appeared to 
have fall(!n recently, and consexjuently had not lain there all the summer*, BelovV 
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this, to the south, runs another ran^^N lower and parallel with the fust ranpe. In 
the middle of the valley there are occasional stretches of minor hills, 'flu- moun- 
tains on the south, that is. to say th(! westward continuation of ilie ranpe last crossed 
ov(T, on tin; northern shore of the Addan-tso, is considerably lower than the opposite 
ranerc! on the nortli of tlu! valley, hut on the other hand its outlines are wild and 
fantastic: there was not a sin^de point where it would have been possildt^ to cross 
the ranoe with camcrls. 'Towards the north-west and west-north -west the ( :ountr\ is 
very Hat, the only diversities Ix ing- some* low hills. Ami the same thing is true of th(^ 
country to the we\st, that is in th(j dircartion in which our latitudinal valley was running. 

I was told that this southern rangt? is called Kondo. After we had passed a spring 
called I>iji, we travelled for a while towards the south-west, keeping faithfully to the 
foot of tht; southern mountains, sometimes crossing over Hat sj)urs that jut out from 
it, as also shallow dry gullies. On tlu^ right we passcal a small free-standing Initte. 

J )uring this day's march we counted no less than 32 black tents belonging 
to the nomads, all of them stamling on the slo[)e*s ot the southern mountains, and 
h<*re tex), although the grass was but poor, large^ Hocks wta'c grazing. .M\ Lama, 
who \isited several of tlx! tents, tokl me that th<‘\- contained 2, and at thf* most S, 
])ersons eat'h. If we knew the numljer of latitudinal \alleys in tliis inhabited part 
of 1 ilxrt, and knew' the grazing capability of c:ac]i vallc\, we shoiiUl l)e al.)le to 
inak(‘ a jaa Ausional c.alcnlation as to the numlxnes of the pcjpulation. It must 
however be reuKanbered that lh<! j.)opulation increasers as \ou piajceed south fnan 
the coimtr\' through which we wa-re- tht.-n travelling. l.)ut towards the north it thins 
awa\' and soon ceases; indc'cd it is probable that nortli of our latitudinal valley 
thtM’c was l:)ut a small numlier of tents, ami in soim* places none at all. ()nr know- 
ledge. of the general geography of 'Tibet is liowever all too scant)' to admit of an\' 
reliable conclusions l>e‘ing arrived at on this topic. 'The: range' of InoikIo may in a 
certain s(!nse lie regarded as a gcTigraphical lioundarw South of it the relic-f of 
tin; country is \(‘ry ('apricious and ina'gular, a chaos ot mountain-ranges, most ol 
them strt'tching east and weest, and the latitudinal vallexs between them are large:l\' 
oe'cu|)ied w'lth lakes; and so it continues as tar as the gieat snow\ langt', which 
sejjarates this lacustrine region from a similar region tarther to tin* south, in which 
lie the lakes I )angra-jum'tso, Nganzi-tso, 1 )aru“tso, K\aring-tso, Mokien-tso, and se- 
\’eral others, all known since Xain Singhs journey. North ot the Kondo lange the 
highlands are more plateau-likc', edthough evt'n there ]>ig ranges lun tiom cast t() west. 
In a later chajitt'r I jiropose to bring togelht^r lor com[)arison a nuinlxT* ot piotiles, 
based u[)on our e.\isting knowledge ot I ibet. 

'I'hc only transverse glens that In^ar names appear to lie those' wliich possess 
springs in their entrance; one of these, known as Urumi, contained Sj>iings, maishcs, 
grazing, and four tents. Here began a little foot-hill range, lairly well defined, 
this w e passed at some distance. Our camp that evening, in the district e)f Schalung 
or 1 )agdi, \vas also situated close to some marshes formed b\ springs and m ar 
them were several o[)en freshwater pools. Not far away ends the little langc tioin 
which a number of gullies and watercourses descend tow ards the noith, all dithcu t 
to cross over and tiriitg to both .man and beast: they were 3 to 4 m. deep anc 
were all crossed at right angles. 
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'1 hi! camp just mentioned, the. altitude of whicli was 4,609 m., stood 40 to 
50 in. above an oblong- or oval-shaped lake sitiiate:d in the middle of the latitudinal 
valley. riiis lake was said to be called the Dag^tse-tso; its eastern end was a few 
kilometers lo the north of our cam]). It forms tlu: |)redominant feature in the scene, 
and north-west of it several lofty summits towt‘red al)Ove the mountain-range that 
rises in that (juarter. In sha|)e this new lake is very unlike thosti we had recently 
been travelling amongst. In the ease of the latter the mountains advance cpiite 
close to the water’s edge, and even rise out of it in the form of islands; whereas 
the Dagtse-tso is certainh' a \ery shallow she‘et of water, and it lit‘,s at a great 
distance from all the surrounding mountains, and has flat, rounded shores, above 
which it was easy to see, evcai from a distance, distinct traces of an old(‘r, higher 
beach-line and j)roofs that this lake, like the vSelling-tso^ is undergoing a i)rocess of 
d(\siccation. But the |)rocess apjH‘ars to l)e going on at a more rai)id rat(i in the 
I)agtst:-tso than in the vSelling-tso. At the eastern end of the former we counted 
eight distinct chains or rings of lagoons, arranged conciaitrically and forming long, 
narrow sheets of wate^r, interrupted at intervals, the yellow colour of which con- 
trasted with the pure blue water of the‘ lake. It is abumlantly clear, that th(*se 
collections of waUa* are dammed up l)y older strand-ram])ar»s, and that they are fed by 
s[)rings close at hand. Seen from a little distance, tlu‘se lagoons present a rather 
unusual apin-arance; sur[)rise is created not only by their irregular |)osition and 
structure, but also by the fact that all of them, the lowest as well as the hight‘st, 
are al)le to contain water. Id. 66 of my atlas will give an icU*a of their arran- 
gement. 'I'he positions, with intervals of almost etjual distanca! between the 
Ijroken rings, [)oint to a regular j)rogressive rate in the shrinkage of the lake, 
riiere arc also lagoons and ancient beach-lines on the southern shore of the 
lake; but they are of (juite a different character, being smaller, more scattered, 
and not concentricall)' arranged, parallel with the shore. It is worth noting, that 
th( !se strand-ramjxirts are especially dt:velo|)ed at tht! eastern end cjf the lake, that 
is to say at that end u{)on which the waves beat with the greatest violence, driven 
as they ar(i by tht; piawailing westerly wands, and consecjiiently at that part of the 
lake in which the strand-ramparts are being built up with tlie greatt:st degree 
of energy. 

Septemloer 26th. From Schalung we travelled towards the west-south-west, 
keeping a couple of kilometers from the southern shore of the lake, llie little 
red detached range soon came to an end, and in place of it wo had on our 
left hand a bigger and more accentuated range, situated farther to the south. In 
the entrance to its transverse glens freshwater springs not s(*ldom leaj> out, though 
the yield of water is small. It was in their vicinity that the 16 nomad tents stood 
w'hich we ol)S(Tved on this day's journey. We left close on our right hand several 
freshwater pools, sonw! containing muddy yellow' w^ater, others w'ater that was of 
perfect limpidity. I'he country between our route and the lake was level, and 
abounded in pools and marshes; it was with the very object of avoiding this ttiaxsl^y 
and treacherous ground that we travelled at such a distance from the lake/ 
shore-line is regular, possessing neither bays nor promontories. The water was 
rather salt, its sp. gr. l^eing 1.043. Notwithstanding the proximity of 
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beings and domestic live-stock animal life was fairly abnndant b. si.le il,e 1 ik< - 
kulans and antelopes were especially numerous, and there were also hares, partri.l^.cr 
and gulls. > i 

Of the transverse glens that come out oi the mountains on the soutli, s<*\ tM-al 
are of pretty fair size. Upon reaching the largest of these*, wi* turiHitl nortlv ucst 
for we were now apj^roaching the western part of the oval-sliaped I )agtse-tso. 
Generally the surface was level and good for travelling, except that the gullies whidi 
issue out of tlie mountains to the south were deeply ex(:a\ated. Of Uurse only one* 
at that time carried w'atei , a mere trickle issuing out of a spring situated just 
abo\e our track. In three places we crossed over old l)t;ach-lines, all wonderfully 
distinct and sharply outlim-d. 'I'hey resembled rounded terraces with steej) slo[)es 
next the lake*. 1 he first of tlit! threes was howev er mon.: like a \\ all, and at its 
southern foot a lagoon is sometimes foniKid by a temporarx' ])f*ook, judging at least 
from the cracked, yellow deposit of clax xvhich xve found there, hi iha neigliljour- 
hood of the recently mentioned \x atetreourse that did caiT) xxater, seven strand- 
ramparts xvere to lie counted, smafh r tlian those! mentioned before, ])ut all tlie same 
distinctly marked and arranged amphitheatrically and concentricallx’. Strand-ramiiarts 
like- these accompan>' faithfully the sheir<*s of t!very salt lake* in C entral anel Wa^stern 
d'ibet. W’e Iiaxe alnraely e-ne'ountererd them liesiele the Selling-tse.), and xve sliall 
ceime? across exe n more lieautiful exam[>les latea* on. 'I'Jie pe*culiar c()nformatie>n e)f 
the surface xvhich now e:ame inte.) vie-w e.m our left hanel alsei liears witness to the 
de'siccation of tlie* 1 )agtse:-tso. J he.: IcKithills on the* se)uth exinsist e)f a somexxliat 
eletacheel, n.!e.ldisli range*, and they dese^enel by an abrupt, step-like terrace towards 
the nortli-east, and finrdly thrust out, still in the same elirection, an offshoot 
shape^d like a piea* (.ir wall, xvhicli forms the: divieling-line* betxveein txxo shekels of 
xvater n<_)t diretctly c<)nne.‘e'ted xxitli tlie 1 )agtse-tso. Se.")uth-\vest e.>f this xxall there: 
stretches a long, l>ut small, lake, xvhich is fed b\ a stream that comes from tlie: 
south-xxe-st anel jiossesses nei x isil.ile: emissary into the* lake-. Its x\ate*i* hael a slightly 
saliiuj flavour; around it are marshejs and pools, anel e>n tliese were thousands e)l 
gulls and a cou[)le of liunelrcxl of xvile]-ge.:ese‘. On tlie nortli-east ol the: same 
dividing-line the:re is a long, iiarroxv she et of xvater, which in [places be ars a striking 
resemblance to an old rix't:r-bed. I'he xvatc:r in it xvas fresh anel briglit, and it 
contained an abiiiu lance: of grass and of xvild-ge:<_*se. On its ne)rlhe:ni s]ie)re* stand 
some low hills of barren, )elloxv clay. 1 his she:e:t eil \vate*r is also coiine*cte*el with 
e:xtensive marshes, xvhich reach all the way doxvn to the shore ot the* iiriiicijial lake*, 
tluiugh, so far as xvt: were: able to see, tlic^y do not communicate* xvith it elirectlx. 
On the surface of this long stretch of water xve: ol)se*.rx'e:d current me>ve inents lu re: 
and there setting in different directions, the: inleicnce be*ing that thex’ have: the ii 
origin in springs. Amongst the marshes, as also along the xvhede e:>f the* seiuthern 

shenx: of the: lake, the grazing wa.s re:latively gooei; but aleing eiiir line e)f inarch the 
ground was practically barren. At the foot of the pier-like divieling-xvall there xvas 
neot a trace of vegetation to be seen; the ground there is se>mc:times o\u:i floxveul b) 
rain-water charged with sediment, and is as Icx'el as a floor. Later ein, as xxe die:xx neai 
to tlie embouchure of the Bogtsang-tsangpo, the grazing increased a little in 
quantity, but still continued poor in quality. Camp XC (4549 ni.) was pitched on the 

lltdin^ journey in Central Asia, IV, 
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right or soirtliern bank of the river and a few meters above the surface of the lake. 
The river is there di\’ided into several arms, and bordered on the south by a clearly 
outlined strand-terrace. The actual outfall into the lake is situated several kilometers 
towards the north-(!ast, not far south of a little isolated mountain which rises on the 
north-west shore of the Dagtse-tso. In this region we discovered three nomad tents. 
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The main range that runs north of the latitudinal valley in wdiich the lake is situated 
is crowned by an immense round-topped snowy mass and by several smaller snowy 
summits; and there wer(! also some rudimentary glacier-arms. During the day the 
w'ind had blow n hard from the w’est, and about three in the afternoon it w^as follow^ed 
by a couple of showers of rain. Next day, w^hich we devoted to rest, the WT^ather 
was, on the contrary, astonishingly warm and still, and the air w'as actually full of 
buzzing flicks. I'hen follow-ed a st)rt of Indian summer, though of the briefest, for 
it only lasted a couple of days; still it w'as pleasant and beneficial to the caravan. 
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CHAPTER VIII. 

TRAVELLING BESIDE THE BOGTSANG-TSANGPO. 

Srplcmbpr 2St]i. W'cst and soiith-WG.st of th(‘ DaRtsc-tso (callod d'uktsilukar-tso 
on Littlodalo’s maj)) thnui [)arallcl latitudinal vallc\s can Ixt cktarh' distini^uiishcd. 
So far as one can jud^e from Littlcdale’s map, h(‘ appears to have travelled alonR’ 
tlu! most northerly ot these and to have* ciT)ss(.‘d the rivc'r oncij onl)’, and that not 
very far west of the lake, l)ut after that to have left its vall(‘\ for i^ood. 1, on the 
contrary, followed the middh; valley, and in this r(‘gion my rout<‘ is separated from 
the I'jigiish traveller's by a range of moderate el(*vation, running on the whole from 
(^ast to west and broken in places. A great part of the middle valley is 0 (:cii[)ied 
b\- the Bogtsang-tsangpo. 'Fhis river in the eastern end of its valley breaks through 
the bordering range on the south, and flows for a short distance in th(i most southerl\- 
of the three latitudinal valle)s, and then once more cuts its way through thr. same 
range and so returns to its original valley, along which it winds down to the* lake. 
On the way it makes a bend to ihit north and appears to flow j)rett\ close to tin* 
southern foot of the extreme* eastern portion of the range which separates tin? middle 
valley from its next neighbour on the north, that is to say the same range that 
separated my route from Liltkalale’s. 

Accordingly when we r(*sumed 
our march from Camp XC towards th(.‘ 
west-south-wc.st, across the Hat plain 
that surrounds the lake, a |)lain bearing 
thin steppe vegetation in a s|)oradic 
fashion, we soon drew away out of sight 
of the river, nor did we see it again 
until after we had ent(Ted the middle 
valley. At its eastern end however wc 
crossed the river at a point where it was 
(lowing from the S. 6" \V., and where 
the breach is situated by which it cuts 
through the southern range. I had 
intended faithfully following the course of the river, so as to map it tpouRl'oi' . 
The existence of the Bogtsang-tsangpo was already known, tirst through Nam bingi. 
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and afterwards throuoli Liuledale; hut we j)oss(‘ssed no map of it. With our heavy 
and unwieldy camel caravan, it proved, however, impi)ssil)le to penetrate through 
the transverse glen. A couple of my Cossacks, who went to reconnoitre it, re[jorted 
that it was narrow and ruoged, and was shut in by |)recipitous cliffs, forming a deep 
gorge, at t\ui bottom of ^^hich the river churned its way along. 'I'his transverse 
glen is said to merge towards the west into the most southerly of the tliree latitudinal 
\';dleys: and in fact that valle\ appears to be far narrower, and to present far 


greater ditViciilties, than the other two to 
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tile north of it. It is said to 1)C esp(‘ci- 
ally piTT'ipitous on its northern side 
and in places to descend slieer into 
the ri\ er like a wall, d'hrough the gap 
made by thc^ transverse glen we jier- 
ceived at some distance to the south- 
west a fresh mountain-range, of mode- 
rate elevation and capped with snow. 
At the point where we now forded the 
river, it was dividetl into four small 
arms and two l>igger ones, the aggre- 
gate volume of the whole being aliout 
6 to 7 culi.m. in the second. As tint 
volume a little higher uj) was somewhat 
less, it is prol>able that tht: river is 
not joined by any trilnitary before 
piercing through the transverse glen. 
And as the xoliime at Cam[) XC can 
hardly ha\'(' lieen more! than 3 cub.m., 
it is (juit(! conc(‘i\al)le tliat the river 
divides just above its embouchure into 
an even greatta* numl>er of arms than 
those which I saw. b'rom the sami; 
ford w(‘ ol)ser\'ed to the north a small 
lake, forming a sort of continuation of 
the I )agts(!-tso. Tht: small lake south 


ol Cam]) XC is fed through a big glen 
that j)ierc(‘s the southern range, and in tlu! outlet of which we |)erceined two 
nomad tents, the only ones we saw during tlu! course of this da)'\s march. 

We left tile river therefore on our left, beliind the red mountain range, with 
a sliar]) crest, tliat borders its glen on the south, d'he middle latitudinal valley, 
up wliich we wen! marching, gnnv more and more I)roken, and we soon entered a 


distinct gorge, a deep-cut eroded watercourse inclostxl betvve(!n low, f)ut steeps hills. 
1 liese were com])os(!d almost entirely of soft disintegration material; but occasionally 
in tile d(!(!j)(*r incisions the hard rock cropped out, a red sandstone, very severely 
weathered, and dijiping 25'" to the S. 12” W. ddi(! gorge was very sin-nous and 
tile ascent ne)t inconsiderable. In oiu! or tw'o of tlu! de(."per places in the bed of 
the- wat(jrcourse there were small pools left after the last rain. From both sides 
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the gorge is joined by several similar ravim^s, all deeply cat and all water. 

At length the gorge opent^l out again and we bt‘gan to inarcli alon«> a IcmI slowh 
ascending swelling, that rises between two main watercourses, wliidT unite to mak<' 
the gorge I have just described. Men^ we found, though in insular patelu s. as 
in the main valley, fairly good grass, tall, but yellow and hard, sudt as it usually 
gets towards autumn. The valley was now inchwcxl between two small mountaiti- 
ranges, steeper and with sharjdy defmeil crests; in the soutlu-rn one is the summit. 
(>2. I he two main watercourses run each at the foot of one of these two ranges. 
I he altitude of Camp XCl was 4637 m. In its vicinity a huiulred tame yaks were 
grazing; so that there w(Te nomads in the neighliourliood. Our lihetan attendants 
called this region Ihgdo. 



When we eoni[)are the tliree latitudinal valleys togetht-r, the following |)rinci|)al 
dilTereiU'es may l)e ol)served between them, Vhv one farth<‘st north is broad, 
and I(!vel, and possesses no distinct watercourse — according to 1 Jttledak!. 1 he. 

middle one, which we were following, is consideraI)l\' narrower, its floor very ap])reri- 
al>ly I)roken, and its watercourse eiK.Tgetically devadoped. 1 he southern valley, 
along which tlie l^ogtsang-tsangpo flows, is, according to the n^port ot my Cos- 
sacks, in point of relief even more wild and inaccessible than tlu! middle valle\. 

1 hese difb*renc(‘s reflect on a small scale the [)eculiaritk‘s which on a large scale, 
cliaracterisc the 'ribetan liighlands, that is to sa\ in its central and more' northerl)' 
jjarts predominantly |>lateau formations with oi)en, flat, broad latitudinal \alle}s; but 
in the south a more accentuated relief, with narrow latitudinal valleys, more seldom 
|>lateau country. Nevt^rtlieless tlu:re ilo t^xist in Soutliern 1 ibet, at the noitht rn 
foot ot the Himalayas, plateau-like regions ot tlie same kind as those which ate so 
eomnion at tlie southern foot of the Kwcn-lun. 

September sgtb. We still continued u[) the latitudinal valley towards tlie 
west-south-west, at first ascending imperceptibly to a flat pass, onl> a couple of 
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meters higher than Camp XCL On the other side of it wc again w^ent gently down, 
until we at length struck the lk>gtsang-tsangpo, and then we once more marched 
up alongside it. 'I'his day too was, like those* that ])receded it, a warm summer 
day; indeed in the afternoon we even found the sun irksome as it shone in our 
faces, causing our skin to dry up, crack, ami [)eel off in large flakes. 
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On thii little, pass my aneroids registered 4639 m.; but, despite the slightness 
of the relative! altitude, we enjoyed from it a prett\' extensive view. 'I'o the west- 
north-west we saw, through a broad, level gap, the latitudinal valley in which 
Littledale travelled, and which my 'Fibetan escort re|>eatedly endeavoured to induce 
me to follow, proljably because they lookcal \ipon that road as finally and completely 
abandoned, as well as in so far of less conse<juencc, owing to the fact that it is in 
general very difiicult to find a road over the gre.at mountain-range on the south 
down into Tibet proper, or as my escort [)hrased it, into tht! »Land of the Holy 
IVjokse Ihe latitudinal xalley, that is to say the actual valley of the Bogtsang- 
tsangpo, appt!ared to stretch as far as ever we could see towards the west-south- 
west. 

As we marched down from the pass, we had at first on our right .some low 
and insignificant hills, and on our lelt broken country, through which all the '^water- 
courses make their way down to the Bogtsang-tsangpo. Upon coming to a fresh- 
water pool, fed by springs, wc found large flocks of sheep grazing; the grass was 
in patches exceptionally good. 

y\fter passing on our left a small mountain knob, rising above the otherwise 
soft ground, we once more caught sight of the Bogtsang-tsangpo, winding with 
short, sharp bends immediately south of our line of march. At first it looljed so 
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intricate and involved that it was .lifficult to form any idea as to where it < ime 
from or whither it went to; but after advancint; a little l.it htrther, we ascert lined 
that It came from the west-south-west, and then trendc^d towards the south-east, at 
the same time forcinjr its way by a more open jflen throtu^h the southern raif c 
which just there is relatively low, and then, as we have seen, it turns towar.ls The 
east and north-east. It is joined by several side-glens, especially from the south, 
but all without water; still it is possible that some of them which originate on the. 
peak Na, visible to the south, and on the range of motlerate t;levation to which 
carry water. I hus the orographical and hydrographical conformation 
is here rather peculiar and tinusual: the bottom of the latitudinal valley forms such a 
vast swelling, rising up to the pass just mentioned, that the river prefers to force 
its w'ay twdee through the range on the soutli, a range, it is true, of no great 
magnitude, before it finally turns towards the salt lake into which it empties. 
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The country above the first breach is also of a more unusual character. 1 he 
river there winds backwards and forwards across an almost level region, or it not 
level it inclines exceedingly .slightly towards the east, and consists exclusively of 
soft, finely divided material, originally alluvial, and now abundantly overgrown with 
grass, and in places marshy and boggy. The current was moving very slowly, the w ater 
was not quite clear, and I was amazed to find, that a little low er dow^i the stream 
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possessed so much energy as to carve its way-^ throiigJi the mountains to the south. 
Neither here nor farther west does the Bogtsang-tsangpo resemble the usual moun- 
tain streams, with their deep cut, gravelly bed, their strongly accentuated erosiOn 
terraces, and turl)ulent torrent. 1 he riv^er seems rather to have entered upon a 
stage of apathy, after having in the precetling section done its real erosive work, 
and levelled and filled up its latitudinal valley. In the section which I am considering it 
;docs, it is true, possess a terraced bank, at all events on its left, and this, while 
not very high, is (.[uite distinct, and situated at a considerable distance from its 

existing bed. Between tlie-terrace and 
the river-bed stretches the . marshy 
region which I have recently mentioned, 
and there there are a numl^er ol typical 
l)ackwater looj)s, that is windings ot 
the river cut off from it, of precisely _ 
the saihe character as the doldsc/icuKils 
of the 'rarim. Sonu* of these loops 
were* still full of water, otliers wtTe 
em[)Ly. f ormations such as this would 
not bi: able to come into existence, 
had not the country been so levelled 
u[) and smoothed l)y older alluvia. I he 
ai)pearance of the river is calculated 
to deceive one as to its dimensions. 
The Bogtsang-tsangpo looks like* a 
respectalde stream, but its deep, broad 
curr(tnt moves at such a slow rate tliat 
the volume does not amount to more 
than a few ctibic metres in the second. 
And the deception is still further en- 
hanced by the fact that the l^anks are 
very low and rise but little above the 
water-l(!vel ; although sharply outlined 
and steep, they ixm seldom more than 
1 m. high. In a word, the river-bed 
appeared to be exce[)tionally full for 
so late a season of the year. As vast 
(juantities of water make their way down into this important channel after rain 
falls over the drainage-area of the Bogtsang-tsangpo, it is probable that in some 
places the river overflows its l)anks. I^or instance, at the place where we again 
ford(*d it the land adjacent to the banks, being still w^et, were slippery and 
greasy, d he l)ottom of the river consisted however of fine gravel. On the whole 
the stn‘am flowed at that spot in one collected channel, though in a few place.s 
it divides into tw^o arms passing round small alluvial islands. 

After travelling for an hour at some distance south of the river, we ^again 
approached it at a [joint where a rocky promontory juts out from *tlie southern 
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mountains, in that the sharply defined range, precipitous next the riv.-r descriln s 
a curve concave towards the north, and close in under its foot .-reeps the' rise,^ 
at the promontory the rocky wall is practically vertical. I he rock was a han! r. d’ 
fine-grained variety, dipiung 33^^ towards the N. 30" li. hi this locality th.- llo-' 
tsang-tsangpo forms a pe.culiarlj- extensive ovcrllow region, for from the princiird 
river, which liugs the base of the range, at least half a do.cn 1, ranches l.reak .aw an 
and then lower down turn in diagonally and successiiely r(.;join the main streaui. 
At the s.ime time these branches split up into yet smaller ones, all of which wa- 
had to ford. One of these was almost as liig as the principal river llowiim und< r- 
neath the promontory, 'fhe ground beside these branches was as a rule barren 
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and iiiarsliy. d'hus here aoain the IViglsano'-tsangjH) is not quiti* decided in its 
course; in otluT words, it has adxanced to such a stage in its levelling work, that 
it is no longer able to retain its l)e<l, but, In'caking out ot it, gropes its way tor- 
ward. At the next point at which we struck the united river, we made C-ain]) XCll 
at an altitude of 4623 in., tliat is a good deal lower than the littU‘ pass in the 
latitudinal valley and 30 m. higher than the point where the river divides into so 
many branches. Immediately north of our cam)) rose a lairly accentuated mountain- 
mass, which, I was informed, is called Muktschak. I he mountains on the south lorm, on 
the other hand, a higher and more continuous range, their name lieing Ning. North- 
west of our camp the Muktschak range was pierci'd hy a ra\ ine, tluTi dry. l>etween 
that range and the range which rises on the north bank ol the river extends a minoi 
latitudinal valley, from which also a watercourse runs down to the lkygtsang'tsangi>o. 

On Sej)teml)er 30th we followed the open, hut by no mc-ans broad \alley as 
k gently ascended towards the west-south-west, and we ke))t so close to the led 
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bank of tho stream that we touched tA'ery north-goini; windiiii^ at a tangent. Ex- 
cept at a couple of places only, the volume was always collected into a single 
channel, which retained its lircadth almost unaltered. The banks are everyvvh(.u“e 
low, and the existing erosion terraces, which rise vertically or with a very steep 
slo[)e from the water’s edge, seldom reach more than one meter above it. 'I'he 
grazing im[M'o\'ed, though it was confined to small patches and stretches along the 
banks. On the other hand, there runs on the left or northern bank of the river 
an old erosion terrace, which sometimes lies a score of meters or so distant from 
the (existing bank and sometimes apjiroaclu^s so close to it, that there was only just 
room for the camels to inarch between the two. I'he terrace in cjuestion consists 
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of hard consolidated gravel, has a stee|> slope, and rises about 4 m. in height. It 
accompanied us all day, with but few interruptions. There exists a similar terrace 
on the o|4)osite or right bank, and during the second half of the clay’s march this 
terrace was more developed than its vis-a-vis, I'hese erosion terraces are me- 
morials of a time when the Bogtsang-tsangpo exercised a far more energetic erosive 
activity than it dcjes to-day; but the ascent of the latitudinal valley from the river’s 
mouth in the 1 )agtse-tso is so exceedingly slight that at the present time one can 
scarcely speak with propriety of any actual erosion. If the lake possesses an ab- 
solute altitude of 4544 m., the rise up to Camp XCH (alt. 4623 m.), a distance of 
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62 km., is only 79 m., and in the next succeeding section of 22 km. it amovinted 
to only 21 m., for Camp XCIIl stood at an altitude of 4644 m. In a word the 
work of erosion is practically completed and the Bogtsang-tsangpo has entered 
upon a stadium in which the whole of at any rate its lower course serves mta-ely 
as a through channel for tlu‘ passage of the water. Hence in this part of thv. river 
the water plays in the meantime a [)assive role, and is no longer al)le to exca\ ale 
its bed, tliat is to say make any cliange in its vertical de|)th; the eiuag) of the 
stream is confined exclusively to horizontal activity, as is evident from the aban- 
doned loops already alluded to. 



'I'hc t)Ul inart,nnal tt^rraces are freqiiemly pierced Ijy the outlets of side-gleiis. 
As however the steep crauoy mountain-ranges that shut in the latitudinal glen on 
both Hanks are rather small in dimensions, most of the side-glens are also quite 
small. 'I'hey do indee<l manage to break through the terrace, but after that they 
hardly ever succeed in chiselling a distinguishable channel in the surface. It was 
only in the second half of the day’s march that we passed some of these side-giens 
possessed of sufficient energy to reach all the way down to the river, ami only 
one of them then contained water. In some places theie weie smal ciesi.entic po ) 
along the banks, Ailing reaches of the river which have got cut oft ttom it. 

'I'he valley runs at first towards the west-south-west, but afterwards inclmcs 
to the west-north-west. Sometimes it contracts, then again it widens out; hut during 
the latter part of the day it remained on the whole steadily broacei. ui,, 

the stream at the point where it changes its dirtiction and then or a consideia Ic 
distance travelled along the slopes on the south side of t k- v a e> , t i.i ‘ ^ 

tw top of .1,0 terrace. In the throaB of the aitle-Klens that open npon 
hank of the river we counted- in all five nomad tents. I he confonnatioi^ ^ 
southern mountains now began to show up more distinctly. t was o coi 
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in my own immediate neiglibourhood that I was able to plot any details; nevertheless 
I could sec distinctly, that there are three ranges, all parallel to one another, and 
of these the one farthest south is the largest, and forms apparently the water-divide 
between the l^ogtsang-tsangpo and a hydrographical region farther south, probably 
that of the Dangra-jum-tso and its neighbour lakes. That particular range, glimpses 
of which we caught at intervals through the openings of the side-glens, though at 
a considerable distance away, did not appear to have any breach in it; but the 
glens and watercourses which cut their way through the two parallel ranges to the 
north all originate in the loftier water-dividing range. It was one of these side- 
glens that now' carried a little water, which no doubt issued from a s[)ring in the 
vicinit)'. J'o these southern mountains our 'ribetan escort applied t\u: common 
name of Naiigra. 



Fig. 66, IMF. HOGTSAXOTSANGI’O A'l’ CAMP XCIll. 


dliroughout this | 3 art of its course the river is very sinuous, and many of its 
windings appeared as if they would soon be cut oft', d'he waiter was in general 
deep and dark-coloured, and the current was sluggish in the extreme; it was only 
rarely, when it came to shallow' j^laces, that the current was at all lively. In a 
ga]> in the nearest range on the north theia*, is a low and convenient pass, giving 
access to the next latitudinal valU:y in that direction. Through this breach also 
we ol3served fresh mountains farther to the north, [jrol^ably belonging to the range 
that l)orders Littledale’s valley on the north. 

Our third camp beside thr. Ilogtsang-isangpo w'as Camp XCIll (alt. 4644 ni.). 
At that point ihti river came from the nortli-west, after making a sweep to the 
north rountl a couple of small fre(!-standing ridges. It then makes its way by 
several sharp windings along the foot of the range that shuts in the valley on the 
north. ller(! that range terminated; or rather was broken by a spur, at the foot 
ol which stood a couple of nomad tents, lleside our camp were one or two small 
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a.loniratecl iiools, cvideiuly former windings of the river. Ileie tht gia/ing was 
relatively good. M'hc river was full of fish, and next day, which we ce\otet to 
rest, was spent in a profitable fishing, w’hich yielded a we lcome change in oui m 
ol fare*. Antelopes also were plentiful. In tact, this was one ot t le p easantes 
encampments that we had in the course of our long, uKinotoiKius journey to Laclak. 
I'he new chief in command of our "1 ibetan escort, who here placec umse 
dis[>osal, chvelt in the neighbourhood of the Dangra-jum^tso and .Sc la jum t: 

On ,,t October the river gave at Camp XCIll tl.e follotv.ng dimenMona - 

breadth, 15 m.; mean depth, 0.556 m.; mean velocity, 0.512 m., anc \oum , 4 
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in the second. A similar measurement made at Camp XCII gave a volume of 
4.01 cub.m. I^robably the river really does lose volume somewhat along this stretch, 
because it is not joined by any tributaries; but below the last camp it undoubtedly 
increases, in consequence of accessions from springs, and possibly from aflluents 
that reach it from the main range in the south. 




Fig. 68. Fr.smNC at cami* xt iii. 


October 2nd. We still continued to travel towards the west-south-west, and 
during the greater part of th(! day we had the Bogtsang-tsangpo to the north. 
1 hus here again there occurs a double breach, but this time in the northern range, 
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for the river then quits its own valley and flows alont^ that wliicli lies to tlit* north. 
This last latitudinal valley is broad and open, and is Ijordered on the north by 
several double series of ranges of moderate or small elevation, ami frecpiently 
broken; so that through the. gaps in the little double range which separat(!s the 
two latitudinal valleys from one another we ofu n saw three or lour sets oi' siinilar 
parallel ranges. By means of the first gap on the. right the Bogtsang-tsangpo breaks 
through from the northern to the southern latitudinal \alk^y. 'Hk* transv<*rse glen 
by which it does so is very broad and open, anti appears to j)ossess the saints ex- 
ceedingly gentle inclination as the two latitiulinal valleys thtuuselvtis. In fact, it has 
dropped the characteristics of a transverse glen, being in this r(!spect vta'y dirferent 
from the last transverse glen that the Bogtsang-tsangiuj makes its way through, 
namely the one which we left not far south-west of tlu^ 1 )agtse-tso. d'his makes, as 
we have seen, a sharply outlined and deeply trenched defile or gorge through the 
southern range, 'I'he two little ridges that rose to the west of Camp XCIll were 
more like the ruins of former mountain-ranges. In the more northerly of the two 
we discovered a couple of grottoes, which llu.‘ natives of th(i locality ust‘ as store 
rooms for keeping fat and salt in. At the foot of the south(*rn ridge stands a tiny 
butte, rising straight out of the ground, and at its foot somtt springs buldile u\> 
the w aU^r of which, Ix-autifully linqfid, gathers into little pools. I he ground round 
al)Out th(‘m was marshy. 'I'he grazing there was in jdaces fairly good. Not far 
from tlu!S(^ springs we crossed over a very flat thn:shold, which according to my 
aneroids lay only i i m. above Camp XCITI, and from it a waterless rivulet runs 
down towards the river. Next we passed a small lake or large! pool, situatctl at 
the foot of a red biittc!. IToni this f ioint w'c saw' in foreshorti n<‘d perspectivt! the 
continuation of the nearest range on tlu! right and at the* saim* time: e)btained a 
view' of the nearexst latitudinal valley to the north, a \iew’ that reached a long way 
to tlu! west. To the north- wexst, in this same lalilndinal valley, we perceh ed a small 
l ike and beyond it one suspi ctixl llie presemee ot the rivt:r. I his latitudinal xalltry is 
not howT-ve/ identical with Littledale/s, but lies south of the latter, as his map 
plainly shows; for in this region he did not touch tlu: Bogtsang-tsangpo at all, but 
has pricked out its probabie course. It is invarialily characteristic ot all this part 
of 'I'ibet, that the mountain-ranges arc disposed with an inllexible i>arallelism from 
east to west, that they lie pretty close to one anothe r, and do not rise ve ry high 
abe>ve the bottoms of the valleys, but are rather steep anel rocky, and ce>nsist tor 

the most part of hard rock. 


Fig. 69. 

Out of a transverse glen on the south came a prettj i ntrs,etiiall> 
watercourse, and down it trickled a rivulet, runninj;, at a events w a 
towards the north, making for the Bogtsang-tsan_L;po. Just eyonc ' , 

perspective opened out behind us; we were able to see due east ‘ .vhich we 
inal valley that lies south of the most important ot the sout lern lai ^es - 
had seen during the preceding day. The range that now rose nt.aics 
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the south contained an abundance of spring^s: we counted them in five places. One 
of these, situated j)ri^tty high up on the sloj)es, liad given origin to really extensive 
ice-sheets. It was now a gemrral thing to find all the pools and watercourses frozen 
of a morning. The temperature dropped during the night to — 1 1°, 



Fig. 70- srkixu at the mountain-foot. 


After that tlie ascent became more noticeable and l^y means of a dry water- 
course we ascended to a little soft, rounded threshold in the latitudinal valley, 
situated at an altitude of 4S 1 8 m. To the north of it is a stretch of cliffs, with 
stee|>, indeed often with [jrecijM’tous, faces towards the south. In one place at the 
foot of tlu* precipice we found a circular walled inclosuia:; it was a slu*e|)fold in 
which the nomads protect their sheep at night against the wolves. Immediately 
west of the |>ass the grazing was more plentiful than it had l^een for a long time, 
and there was also a fresh spring. Mhis inviting spot is called Hiri. I decided 
however to jiush on to the Hogtsang-tsangjx), the windings of which we saw a long 
way off in the great latitudinal valley. Accordingly we marched down towards 
the west-south-west. The latitudinal vallc)' was now framed in by double ranges 
on botli north and south, and of the southern pair at least the one nearest to us 
was pierced by a transverse glen, which came towards the i>rincipal river, lioth 
of the northern j>air were! breached by tlu^ liogtsang-tsangpo. This at the point 
where we struck it was flowing north-north-east and north-east, and after that it 
runs east and south-east. In the northern latitudinal valley we observed yet another 
small lake, which is undoubtedly connected in some way or other with the river. 
Tor, a sliort distance fartlier on, we doubled the southern loops of the river 
before i)itching Camp XCIV on its right bank, at an altitude of 4718 m. 

I his w as therefore the fourth time we had encami^ed beside this river, and 
I had been able to map tlie wdiole of the lower part of its course. Along this 
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portion of its lentrth we; IkuI fonnrl eh,, u , . 

three different latitudinal valleys; hut its nroiX^dia^" thus occu],yiULC at least 

we travelled; into the other t v< it Xn^ 

it has to bre;ak throe.uh the ranges which Xn te ,h 

We ascertained tliat it breaks through to tli soutli in o|ldcrt<rav.'i'r" 

own proper valley; and it is for a precisely si.nilar reason d;t r .ul^tr:!:.:::,:.',; 

the northern range back again, for at that point we liad he cross o^ 's a " 

minor pass in the latitudinal valley. 
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At Camp XC 1 \' the Hogtsang-lsangpo had to some <'\tent altercel its appe*ar- 
ance. Its current was, it is true, still collected into a deep and very tiistinctly defined 
bed; but it was manifestly smaller than it had been lowt;r down. Its breadtli was 
not more than =5 or 6 m., and it is |)robable also that bt.tween Camp XCllI and 
XCIV it is joined by’ so many^ spring-fed rivulets tliat it pen'ce|>tibly increasexs; indeed 
in that same stretch it appears to receive some actual tril>utarv, for while its water 
at the former camp was ratlier muddy’, Itert^ at Camp XCI\\ in the district called 
1 )evusang, it was as clear as crystal, so clear that wh(‘n we stood on the steep 
banks we were able to sec the fish swimming past in shoals. The grass was fairly’ 
good; where the banks are lield together by grass and roots they overhang in 
places. The country* immediately’ south of the river is marshy , and a[)[)ears some- 
times to be under water; the ground consists of slippery grt^y clay, dotted over 
with gnarled scrub. 

On 3rd October we travelled for the last time l)eside the Hogtsang-tsangpo, 
fording the river not far from our camj), at a point where it is divided into two 
branches. Our direction was towards the west-north-west, by* this the latitudinal 
valley' had assumed a more irregular form, its attendant mountain-ranges breaking 

Iledtn^ Journey in Central Asia, //’*. 
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up into smaller sections. Round one ot these st^ctions, situated in the middle of 
the valley, the river describes a loop towards the south, flowing close in at the foot 
of the mountain; at its south-eastern corner stood two or three tents. I he mount- 
ains which inclose the valley on the south are so low and scattered, that we might 
have travelled soutli without any t'special ditticulty. 



Fig. 72. EN ROUTE TOWARDS LADAK 


I.eax’ing immediateh' south of us the section that the Itogtsang-tsangpo en- 
circles, we again struck the river, flowing along a tolerabU' narrow valley l)etween 
low ridges, that consisted of the same fine-grained rock as hitherto. In one or two 
places steep rocks jut out into the river, so that to get the camels ])ast them we 
hail to lead them in the water. After that we travelled along the left or northern 
escariaiumt of the river, at the foot of a shar[)-edged and irregular crest. In several 
j)laces we obseiwed traces of (encampments. At onc! s|>ot four big stones were set 
ii|) on (!nd and propped one against another, th(‘ biggest being i ’,2 m. high; prob- 
al:)l\' they serv(! to indicate the Ijoundary between two diffetatnt regions, just before 
entm'ing tlui narrow valley we also |)assed a sort ot boundary ot ston(‘S, rather 
small in si/e, but placed close to one another in a winding line, which appeared to 
serpentine away in l)olh directions as far as we could see, showing up distinctly 
against the finer gravel with which the surface was strewn. 

'I'lie narrow valley through wdiich tlie river flows, and whicli is to be regarded 
merely as a jjart of the big valley, soon widens again, and in fact swells out 
into a l)r()ad (expansion, or rather a s|)acious plain, with little grazing or none; the 
ground however wiis there hard and bore us readily, the only drawback being 
that it was literallj lioneycombed with the l)urrows of the earth-rats, putting me 
in mind ol a w orm-eaten tree. J he last time we touched the river was where two 
branches unite, both coming from the south-wT.‘st. Shortly after that we entirely 
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lost of the Bon-tsang-tsanapo, so that it is intpossible to dctonninr whetli(‘r 

these two branches originate in different regions or whttlher they are tlie ivsult of 
the division liigher up the river’s course, l.ittledale, with \vla)S(^ route \v(‘ :i-ain 
came into contact <it tliis point, appears to entertain the lorniei* c)|)iniou, lor he 
inserts tliem on his map as rising, the eastern branch in tlie south-east and tlie 
western branch in the soutli. d'his strikes me as l)eing improbable. It is indeed 
])OSsible that tlie two streams come from different directions, but tlieir original source 
must be sought, I opine, on the northern flank of tlu' great mountain-range whic h 
towers lip beyond the rnodcratch' liigh and less compact ranges that border the 
plain on the south. 1 hat range is, I lielieve, the westward continuation of llie 
highest of the crt!sts that bound the l)asin of the lower 1 >ogtsang'tsangi )0 on the 
south. In the soutli-south-wcst and south-west thre(* snow \ peaks were also \ isiblo, 
evidently Lxrlonging to tlu! same principal range. 1 take it, tliat it is on its north- 
ern slopes that tlie sources of the Bogtsang-tsangiK:> must Ix^ looked for, llie‘ river 
no doubt owing its real origin to headstreams that meet from differtmt directions. 
OthtM'wise the view presented in the south-west consisted of a [perfect chaos of 
mountain-ranges and crests, in which the same parallelism as heretofore may lie 
supposed to exist: but their spurs running out in different directions lend to render 
the; whole rather confused. K\'en from a distance; it was eas)' to see that it w^oiilel 
lie 11(3 eas\‘ task to force a wa\ through tliat ceiuntr\' with a camel caravan; thougli 
I have ne^ doulit it would not be difficult to penetrate to the feirliiddcn parts ot 
d'ibet with a mule; caravan. W'e shall find sulisexiiiently that this mountain-system 
of soutliern d iliet, w hich runs on the; whole* parallel w ith the I limalaya and the 
Kwen-lun, continues all tlie way to Ladak. Wdutii I come to the geii(*ral account 
of the orograiili) of Tibet, I shall cemsider the orograi)hical signiticance of this 
sAstean as comiiare'd with that of the two syst(*ms which I have; just nieiitioiu;d, as 
also w ith that of the Kara-korum. d his \ ast range, ov more corre;ctly speaking 
this system of parallel ranges, with a dominating main chain in the* niidelle, con- 
stitutes a natural liulwark, preitectiiig theise.; |)arls oi southern 1 ibet and the; bialima- 
putra valley from which the ddbe;tans liaxe; with such wonderlul [lersistency hitherto 
excluded l^diroix'ans. 1 lore again 1 had to abstain from carrxing enit ni> desire; to 
make; an excursion towards the seiuth, partly beceiuse ot the inaccessible chaiaete i 
of the coiintr\', partl>- because of the wretclual condition of my caravan. In conseciuence 
of this I was again brought into contact with Littledale’s route; indeed for a couple 

of <lays I actually trod in his lootstc|)s. 

We now definitively left the Bo^tsano-tsangpo behiml us to the south. At 
the last glance that we obtained of the river its volume was considerably less than 
it hatl l 3 een before, which points to its receiving a good many spring-led rivulets 
in its lower course. Alter a good long march acioss the aiid, ban on pain, \\e 
cncampe<.l in the district of Rinak-sumdo, at an altitude ot 4/7^^ sprin,^/ 

bubbled up, giving 

In the narrow 
towards the S. 30 ® 
ot rock a|)|)eared at 
the left hank of the* 


rise to frozen marshes. ^ 

valley dt;nse yellowish red limestone cropped out wttli a dip ot 22 
W.. and at the point where we <iuitted the river the same vanety 
64^’ .S. In the latter localitv a small range, rises a short distance horn 
Hogtsang-tsangi.)0, the surface sloping gently down Irom Us l.ase 
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to the stream. At the very foot of the ranine there is, as tlie accompanying profile 
73) shows, a vcr\’ distinct excavation, with a relatix ely smooth surface, which lias 
subse(|uently been suliject to weathering. 'I'his hollow can liardly have been caused by 
anything else except the beat of waves or some other form of aqiu^ous erosion. 
The most probable explanation is that it dates from a period when the river flowed 
at a higher level than it does now, although the difference of elevation between 
the foot of the rocks and tlie river's existing levtfl does not amount to more than 
a f(!w meters. It is also fair to suppose, that this open plain was once the bottom 
of a lake of the sanuj kind as, for instance, the Addan-tso, and that the lake 
discharged by an emissar) wliich emerged at the same [ilace as that in which the 
l)Ogtsang-tsangi)0 now enters the narrow jiart of its valley. 'Vhc lake will, in that 
case, have been gradually levtflied u\} in consecjuence of the progressive erosion 
of th(! river, and the filling of its basin by the solid matttir brought down by the 
mountain streams, and in that way it will liave disa[)peared. If that is so, then 

the excavated hollow at tht! foot of the rocks 
will ovv(‘ its origin to the comliined action of 
waves and ict‘. The plain at Devusang was 
perhaps a similar littk! lakebasin. The extra- 
ordinary levtflness of these plains, the nature 
of th(ar soil, namely fine alluvial silt, and the 
exce(!dingly gentle upward inclination which the 
entire region exhil)its towards the west — all 
lend sup])ort to the Inpothesis, that formerly 
the b)ogtsang-tsang[)o flowed through a chain 
of small lakes, just as the jiigjn-rajiga flows 
iKMv through the Addan-tso and the 'I'schargut-tso and emj)ties itself into the Selling- 
tso. d'he only difference is, that the l>ogtsang-tsangpo lias already accomplished 
its work and has done its share towards olfliterating its lakes, I'here can be no 
fluestion that the Addan-tso will eventually be filled up with the sediment brought 

down l)v all the turbid streams that drain off the adjacent mountains; l)ut on the 

other hand the 'fschargut-tso will be able to maintain itself for a relatively long 
period, because the Addan-tso emf)ti(2s itself into that lake in a ]im|>id stream. When 
from Rinak-surndo \’oii cast a glance across this extensive arena, you are at once 
im|)ressed by the idea, that }'ou are standing on the edge of an old lake-basin. 
Its surtac(- is as level as a floor, the whole of its southern side is still occupied 
with marslies, and it is encircled b\' a ring of mountains, the only breach in which 

exists in the east, namely that b\ which the river makes its exit. To the west- 

south- west rises the dominating ridge which Littledale calls >/rongo Volcano 4000' 
al)ov e camj) 102 4 though I was told its name is Erenak-tschirno. d he snowy moun- 
tains to the south are? said to lie called Gangi-gamo and those to the north Jagnak. 

1 he (S|;(:ciall\' fine weather which we had for several days enjoyed now came 
to an e?nd, and was succeeded I))’ coolne^ss and westerly winds, accompanied by 
se:;\cral good hail showers, some of tlie mountainous [>arts lieing sprinkled all over 
while alb*r them. 
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FROM MT ERENAK-TSCHIMO TO MT SCHA-GANDSCHUM. 


OctolxT We l\a(l IK) aluriialivc except to lollou tlie only practicable 

route towards the. west, namely the same route that I-ittleiLile tracelled by, ami ev( ii 
that was difficult enough for our camels. 1 mysell however made an (excursion u|) 
the slopes of the mountain which Litthslale mistakenly snp])os(_'(l to lie a volcano. 
On tlu! way up I observed, first some bosses of red conj^domerate and sandstone, as 
well ;is two larot! watercoursi's, both ('ontainino tiny brooks l(.■d by springs. On the 
bank of the second stands an vbo of mane slabs, probtdily intended to pniclaim the 
fact that the mountain is regarded as holy. Just abotc it ;i pointed rock) cra» rises 
dinx-tly out of the i;round and west of it stood a tent, though we perceived no 
human lieinos aliout it. 1 d;ire sa.y they had purposely hidden themsebes or had 
been commanded I))' our escort to disappear, so as to avoid su|ipl\in^' us with a 
ouide who mioht show us a more southerly road. But Irom what we suliseciuently 
s;iw of the country in tli;it tlirection, the. more northerl)' route that we adopted was 
in |)oint of ftict the most convenient. I’erlutps howetis' the sanctity ol the mountain 
may have, been considered sufficient!) j^reat to kceii liuropcans at a distance trom it. 

Leavino the obo we rode south-west up a side-ravine, which, like so man)' 
of its neiidibours in the flanks of the mountain, unites with the more distant ol tlie 
two (dens down which the rivulets were flowing. This one came Irom the w..'St- 

north-we.st, and turned to the soiith-east, and south-south-c ast, (•vi.l. nlK w ith t k 

intention of empty int^ into some tnarsh or lake i.i the bi^ arena-l.ke P''';"’; 

the very first the ascent up the ravine was very steep, m fa<:t we wcu. aae 

keep to our horses for only about two hundred meters up. k. C 

to terminate at an abrupt precipitous wall, where the hard rock cropped out as . U e 

and naketl wall. After leaving our horses in a fissure ol the rock. - j 

the ascent on foot; but we were not able to take many consecutive steps at nc^ 

owing to the great altitude, for we were considerably above 

unali to reach the foot of the precipice, where a vast avalanche 

•seem to have fallen .some time or other. (bi the way up 

in certain places. bVom the point where we stopped, we 

view of all the region we had travelled through ever since leaving • 
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highest mountains in that locality were the three snowy summits to the north of 
that lake. Between them and the lirenak-tschimo int<!rvenes a veritable ocean of 
mountain-ranges, peaks, iletached buttes, and valleys, and it was only with the help 
of tile compass that 1 was able to conjecture tht^ route which our caravan had 




Fig. 74. VIKWS FROM THE fllGHEST POINT RK.\CHED UPON THE ER EN AK- TSCHIMO. 

followed. l\ven the valley of the Bogtsang-tsangpo did not stand out in any way 
conspicuously, not more noticeably in fact than its nearest neighbours; nor were 
there any other dominant features in the landscapes. It was nothing but an in- 
distinguishable tangle of mountain-ranges, amongst which our route was quite lost. 
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One thin^r yon do liowever learn from a .reneral view lik-,- .I,:- 
more distinctly tlian in any other way how insimhlicant a si.ur c' ^ 

is amongst such a l,oundless and little known nu,untainous' countr^ 7 w 0""? 
we not see the statement made, that we are no>.- f,,- 1 n ^ oil. n ilo 

«eoK,ap.,y of Tibcf. l-or ,„y pa„, , ‘iL.rpo'r 'T' 

a glimmer, ■„(; of .l,e broa.l, .pain fea.are, of .be pbyaieal geog'raphy aX: 

..■/W, of h ,et. II, e routes of Ihe trav,-Ilers — pail, fully bovl -- „l,io|, 

cournry .1, fere,.. , hreeoon, embraee bel.vee,, ,l,em a ve,-y small |a , ce„,a...: of il, 

area, and there still remains an inconceivably vast amount <.f work to he done in 
this respect. ' 



7 5 - at the foot of FKKNAK-TSt JITMO. 


W hen viewed from our higher point of vantage the plain of Rinak-suindo 
gave in a still higher degree than before the impression of being a desiccated lakt^- 
basin, and it was from there that we first obtained a distinct general view of tlie 
many small lakes and marshes which occupy the whole of its soutliern sitle, and 
almost give the impression of being the last survivors of a single large lake, which 
li<»s shared the late of so many otlier Tibetan lake-basins and has disappeared. In 
the south-east there stood out a fantastic, snow-clad mountain-mass, belonging to 
the main range which we had had pretty close to us on the south ever since leaving 
the region of Naktsong-tso. To the north and north-east, that is in the country 
were about to traverse, rose a whole series of smaller mountain crests, with 
pinnacled, serrated forms, putting one in mind of crenelated, fortified walls. Amongst 
them one detached rocky pinnacle was especially conspicuous, liy rising like a gi- 
s*tntic pillar out of the disintegration material. A few hundred meters higlier up 
ome smaller patches of snow were still remaining. 
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Aftt:T \vc got bilck to tlie obo, we directed our steps towards the north-west, 
crossing on our way over three of the denticulated crests which I have mentioned. 
I'he first has a very inconsiderable pass; while the other two arc pierced by the 
more easterly of the two glens down which brooks were flowing, beside the rivulet 




I'ig. 76. VIKWS FROM HrrWT.KX THF FKFNAK-TSf HIMO AND THE PASS. 


were ihvcAt nomad tents, and from our outlook above we had seen three others 
standing on the plain at the south-east foot of the mountain. In the bifurcation of 
the third crest, on the right bank of the stream, there is a grotto, consisting of two 
divisions, an outer and an inner, and separated from one another by' Si' wall of re- 
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giilarly shaped slabs, with an openini^ in tlie middle, d'he (entrance to tlie <;rotto 
is about 3 m. hit;'h. Standinj^ in its interior, in the deep cool shade, we. had a 
peculiar and enchanting view of the mountainous country to the east, then bathed 
in sunshine. That this grotto had long been ustal as a human luibitation was 
manifest from the thick coating of soot which clung to its roof and walls, IxTraying 
that the fires had been made of yak-dung or sheep-dung. Indeed there was some 
of the last named still hea|)ed up inside the grotto; from this we ma\ also \nivx 
that shepherds sometimes use the grotto as a night-shelter for tlnur tlocks in winter. 
But the nunu‘rous slabs, with the usual formula of pra\er engraven on them, that 
were lying on ledges and cornices of rock all over the; inside ot th(.; grotto pointcxl 



had his donticilc h«c. The am is nx-am.:,! as 

obo and the srotto, arc an un.n.stakal.lc t. ^ ^ nevcrtludcss 

holy. The obo was not, it is true. 

erected with a certain amount slabs, all inscribed 

big stone placed on edge on t u; mu - • placed on a table. The slabs 

with the prayer formula, were arranger rouiu i ‘ j ■ ,^m-prising, that 

.ere made of marble, green schist, and shciuld'^ induced 

a people, addicted as the 'fibetans are to belie! » ,^„sider that it is in inti- 

by the peculiar features of towenng up 

mate connection with their deities. '7!;. V ., •<, every direction, the b.renak- 

as it does amongst the clouds, and yisi X- as i i - . i ,\nd then there are 

tschimo produces an specially striking eilect j\,rt,-ess walls, erected by 

the little frests, with ' .their strange outlines, resembling 

yiyurney in Central Asia. /J . 
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the gods for the protertion of their holy mountain. The third of these jagged 
crests, lying* fartliest towards the north, produces a very curious effect upon the 
behokUrr, for its southern face is almost perj:)endicular. 

Leaving the grotto, we rode up the gl<ai towards the pass from which the 
glen-stream descends, 'khis pass, at an altitude ot 5014 m., is ensconced in a not 
inconsiderable range, the southern side ot which is seamed by several similar glens, 
some joining the one we were travelling up, otlu^rs piercing the three crenelated 
crests each by its own independent glen, but all alike making for the »threshold» 
on the south of Rinak-sumdo. On the pass, which was easy and comfortable, w(! 
found an ol)0 without any inane stones, but with coloured streamers of cloth, tkxl 
to strings and fluttering in the wind. As we came across no other votive ol)jects 
after this, the range in which the pass is situated would a])pe.ar to lie regarded as 
he northern boundary of the sacred region. 



Fig. 78. [.(JOKING NE FROM THE PASS. 


I'rom the pass we descended towards the north- wt!st by a side-glen, that 
slojies \'ery gently down towards the latitudinal valley in which we were about to 
travel for a considerable time towards the west. Immediately on our left we had 
the rounded spurs that jut out from the northern face of the boundary range, and 
on the right a steeper and more accentuated cliff belonging to an offshoot of the 
same range. I'he rivulets of the. locality gather into a main watercourse, with A 
brook flowing down it on the west or left side of the valley, and having marshes 
strung along it at intervals. At the junction of side-glen and main valley w^e formed 
C amp XCVl, on the right bank of the river Ischuring, \vhich comes from the west 
and at that |)oint bends to the north-east, keeping close in under the foot of the 
mountains on the north side of the valley. At that season the quantity of water 
in the river was very small, barely a cubic meter, almost the whole of it spring- 



KKOM MT KKKNAK-TSCIIlMf^ TO MT SCIIA-OANDSCIIUM. ,3, 

water, cold ^ ^ bright as erj^tal. It contained lid,, aial in snme dare 

were wrild^diKk. At this part I should have known that I .vas on l,ittlidai;-s 

Mollah i^ah, ,vho hal also aecoinpanasi Uttlodale, recognise the eountr, ,s.Mi„' 
hot we also picked up an ass's shoe, an object that can hardly have l^on le i 
e^ccept by Littleclale s caravan. 

the rocks wc okserved during thait da>’s march were as h.llows- a red 
conglomerate, dipping 8o° towards the S. 40“ W.. not far from Kinak-sumdo; on 
the right of our route we saw several similar small bosses and ridges, in which 
however the strata appeared to dip 30" to 45' towards the N. and NE.; in a small 
detached knob near the first obo was the u.sual fine-grained rock. dii>ping 7tS S. Ne.vt 
in the steej> gully by which we climbed up liirenak-tschimo. amongst hard rock, \v(* per- 
ceived a hard resonant greenstone, flipping 64 ' \V. 1 Ilgher up it occurr.^1 again, 

though not very generally, in the form of gravel in the bed of tli.i river, while 
at its sides this .shaqj-edge<l detritus gravel was 
in places piled or built up as it were into sharply 
defined tirrraces eitluir by running water or b)- 
avalanches of .snow. A few meters farther iijj in ' v • 

the same ravinc! or watercourse thtTe croi)ped out 
a light red granite, hard and fine-grained, ami 
tilted 76' towards the N. 5“ \V.; ami not \'ery far 
above that was a hard crystalline rock, dipping 77” ^ ■ 

towards the N. 33 E. llesidcs these I collected 
various other si>ecimens of rock, which, though Fig 

they only occurred in the loose gravel, tend at any 

rate to show that this mountain is of fairly comiilex composition. Amongst the.se 
is a while marble, which occurr<;tl not onl)' in fragments of great freshm.‘ss ami 
wonderful beaut)*, but also in j)it;ces that are jellowcd, Ijrittle, ami crackcil. 'I'his 
I nowht;re discoveretl as »livlng» rock: there had been a knoll of it on the right 
side of the glen, but that is now completely wf/athered away and destroyed. 
I'urther a light-colouretl crj'stallinc schist and a black rock, probal>ly iliorite 
or diabase, of which there were only a few fragments higher up in the glen, 
pointed to the fact that somewhere the mountain must be traversed b)' veins 
of- these, rocks. AfU:r that came a white crystalline variety, mottled with some 






79 - 


sort of mineral matUT; then a friable yellow rock, which put ni(! in mind ot 
pumice. We only found one sin},jle specimen ot porphyry in the lo\vi:r part ol 
the glen; it consisted of a hard, dark-green, resonant variet)*. Ihe little crest 
with the grotto described above consisted ot limestone, dipping 72 towards 
the S- 1 E., and this same rock appeared to prevail in all the small 
ranges which stretch with such remarkable regularity cast and west in paiallel 
chains, thus bearing no slight resemblance to tlie mountains on tlie shores of the 
I'schargiit-tso, In places they may indeed reach an altitude of 200 m., but gener- 
ally they are much lower. With regard to all the detached fragments that I have 
just mentioned, it is of course fair to infer that their provenance was in hard roi.k 
higher up, probably for the most part in the steep precipice from which tlu? stream 
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takes its origin, anti which when seen in profile has something of the appearance 
shown in the accompanying sketch (fig. 79). Nevertlieless the mountain in question 
is not a volcano, nor does it In-ar the slightest resemblance to a volcanic cone. 
When seen from the east, as Littledale beheld it, or iVom our Camp XCV^ whence 
we perct!i\'ed it to the S. 76" W., it does, I grant, look like a single crest; but it is 
tlien vit:wed in for(\shortened |)erspective, its eastern fork onl)* l)eing visible. When 
seen however from the pass with the, streamers, it clear!) shows a not inconsiderable 
extension east and wc‘st, ami const-quenlly ruirs |)arallel to cAery other chain in 
tliat localit). bVom its neighbours it is distinguish(‘d l)y its ver)' considtTable 
altitude, in that it towers up like a veritable giant alH)ve the chaos of mountains 
around it. 

October 5th. Although tlie cold was not per se especially sevtax, yet taken 
in conjunction with the inconceivaldy violent wind which was then blowa’ng from 
the west, and conse([ueiUly driving straight in our faces, it made in that regard 
about the utmost limit of wiiat a man can bear. And yet tlie sun shone out almost 
all day long: it was onls' at two o'clock that the sk)' was somewhat clouded. Ikit 
the wind com|)letel\’ neutrali/(‘d the sunshine, the (‘llects ol which are sometimes so 
great, even in winter, tluit the skin sloughs off your face every second or third 
da\’. Xot one drojj of either rain or hail or snow fell. lAen the 'Tibetans of our 
escort found tlie weather too ke‘en for them to ride!: they loo got off and walked. 
But walking also is extremely trying; 1 for my i)art was unable to walk in that 
rarefie:d almospluu'e and viole.-nt wind. The metht.)d that 1 adopted was to keep 
my saddle until m)’ fingers refused to rende!r service, and then to get off and rest 
in tlie shelter of some laittress or in a ravine, until iIk* circulation was reste^red. 
In fact under such conditions I can rfadil)' understand liow' it is not difficult for a 
man to fre^e/e to death: you get numbeel, become insensible to feeling, and without 
suspt!cting it you dr(.)p off to sJ(n-p and never waken again. 

During the night the stream froi'c at our camp, and in tlie morning^ in the 
(|uiet readies it was completel) frozen over. In some [daces the ice-sheets got adrift 
and l.)ecame subse([uentl)' hea[)ed up after the fashion of Awwc.vg or the piled up 
bergs, of the (.Siberian) Arctic Ocean. A flock of wild g'c'ese, which had settled in 
the vicinity of our camp, were j>robal)ly on their way south; for it is safe to say, 
that these liirds would fail to find sustenance in I'ibet in winter after all the fresh- 
water surfaces have become frcizen. 1 ^'rom our camp the river Tsd^uring flowed at first 
towards the north-east, thougli it keeps that direction for only a short distance. The 
Tibetans declared, that farther on it joins the Bogtsang-tsangpo, and the state- 
ment is very likely true. Littledale however shows it on his map flowing definitely 
tow^ards the north-east. 'The river is forced to adopt its north-easterly course by the 
stee|:) precipice, already mentioned, which forms a northern outlier of the range 
that w'<! crosst!d over the day Ix'fore. All da)’ long we had this range rising like 
a \ertical wall on the east side of the latitudinal valley; l)ut in |)oint of fact the 
[)n:ci|>ice would appear to make the river descril)e an angle only, after wdiich I have 
no doubt it resumes its east-west direction, lonally it breaks through the range 
w'liicli we had on the south by one of the gaps that we had seen in it farther east, 
and so effects a confluence with the other stream. 
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From Camp XCVI, which stood at an altitude of 4947 m.. we ascended 
slowly towards the west, kc-epin<4 at first close to the southern hank of the river. 

Out of the mountains on the south i.ssue several inconsiderable transverse glens; luit 
of these only one or two were shaped into watercourses that reach all the way clown 

to the T-schurincr. Beside one of these there were a couple of shee))folds in the- shayie 

of circular walls, open towards the east, wherein we may disctrrn a reference to 
the westerly wind which prevails there so persistently. 'I'he grey walls contrastc-d 
sharply against the almost black ground of the interior - a thick laver of sheep- 
droppings. 'I he valley is broad and open, the surface in its middle- only slightly 
undulating. 'I'he range that shuts it in on the .south is fairl)- imposing, but e.xhiliits 
rounded "outlin<;s; whereas the range on the; north is of smaller dimensions, though 
occasionally rising into loftier summits. Towards the- west it decreases in altitude 

and is broken by gaiis, and finally dwindhts away altogcTher. One can hardly 

speak of grazing in that region; wc .saw nc-ither turts, nor flocks, nor wild animals. 
'I'he country is'’ dead, cold, desolate; while.- the wind wails through the latitudinal 
valleys, which stretch like weird organ-pipes directly in its path. 

We again came into contact with the river in the vicinity of a verv small 
lake, whcTe the current hugs the loot of a minor spur of the northern ranges Mere 
w(- crossed one of its windings, and then again drew awa> from its bank, striking 
diaeonallv across the valley towards a small isolated mountain-mass with a little 
crescc-ntic lake at its western foot. 'I'he country between the northern range and 
this mountain-mass is said to l.e marsh), rendering it imiassalde. 1-rom our route 
w<- were unable to make- out whether the 'I'.schuring flows through the little, lake or 
not- possibly the latter shoul.l be; regarded as merely a fluvial marginal hike, .\fu.r 
that we ste<-red towards the west-north-west, keei-ing close to the loot ol ihi- 
mountains on the southern side of the valley; there too we came across severa 
small sheets of water. .\ft<-r that the valley widens out, .-xpanding towards t le 

contimiation; m some places it lioic pat - ■ ^ in a 

verse Kl-ats on that side issue small sprmg-led ' “'“y, ^ 

loc.ality called Setscha or Ki-setsclia. \\c ucri again . . pasture was ivretclied 

camp being formed on the bank ol the Ischurmg. Ihe scant) pasture, 

in the extreme 


the rock consisted of a ver)' haul 


At the point where we forded Igtle butte a similar 

greenstone, dipping 58“ towards tie • J ‘ ^ 

rock cropped out, though it bore a closer resemldance to pori ) > 

to the S. 53“ W. kilometers, until we reached a locality 

On 6th October we covered only a few did 

in which the 'I'ibetans promised us lietter -'‘‘‘"'"•jj' . j ilfand e.xhau.sted 

get a little rest, for half the caravan, men - -e» y,ks. 'I'he 

by fatigue. After that our "If ^ cold, and hard wind from 

weather was the same as on the cla\ e - - - 
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the west. "Flic river, which was here divided into several shallow, su[)erficial arms, 
was frozen hard in the morning, there haviiiij been — 14'*/ frost durini^^ the ni^ht; 
thus we were able to cross it dry-shod. In conse(|iie.nce of being frozen the river 
had in some placets spreael its(‘lf out, giving rise; to small floods; hence during the 
course of the winter ice-sheets similar to those that are form(;d below the moun- 
tain springs will prcitty certainly arise here. We jjitchetl Camp XCVllI at an 
altitude of 499S m., beside a little clay hill not far from the foot of the mountains 
and in the vicinity of an oi)en s|)ring“fed basin, d’he promised grazing was however 
in point of fact just as wretched there as anywhere else; l)ut we were now promised, 
that we should indeed find better after a long day’s march to the west beside the 
river Dungtsang-tsangpo. 1 lowex'er I had no op[)ortunity to visit that river, for upon 
striking camp again, I preferred to adopt a more southerly route;; but the caravan 
followed the main valley, treading in Littkxlal(‘’s footsteps, a thing I was anxious 
to avoid doing mys(;lf. Littledale’s map shows however that a ri\ er bearing that name 
actually does exist; lie calls it 1 )unzan-sanpo, and it seems to flow towards the west. 

After ordering the caravan to wait for me somewhere in the; neighbour- 
hood of the mountain mass of Scha-gandschum, I set off on 7th October with five 
horses, four mules, and four men towards the south, intending to cross over the 
nearest range and make a reconnaissance on the other side of it. As I undertook 
this little excursion dir(;ctl)' contrary to the desire of my 'Fibetan escort, I had of 
course to go witliout a guide. N(;vertheless if the country in that quart(;r did not 
prove too unia\ ouralile, we should, I expected, be able to find our way to the ren- 
d(;zvous by ourselvtis. 'Fhe simpK.'St plan would have been to follow the river Fschuring 
from Camp XCVII, travelling u|) the easy glen through which it makes its way from 
the other side of the southern mountains into the latitudinal valley. Ihit as 1 felt 
satisfied, that b)’ crossing over the most northerl)' of the |)arallel ranges I should 
obtain a more extensive orographical view, I preferrt!d to start from Camp XCVIII, 
and to travel soutli-south-west through the nearest transvc;rse glen, which ascentls 
fairly gently towards an easy, rounded pass, d'he slo)>e on the; south is much steeper 
and descends directly to the valle)' of the Tschuring, which is in general rather narrow, 
though without contracting into any n;ally strait passages. In the occasional t;xpan- 
sions of the valley the pasture was lietter than it had been for a long time. In 
one of these expansions sheep, yaks, and horses w(;re grazing round a lent, d'he 
river flows sometimr*s in a single collected channel and sometimes it is divided into 
several arms. I he southern range, which forms the direct westward continuation of 
that which we had crossed over l)y the obo pass, is more massive than that on the 
north, and is pierced by steep transverse glens opening upon the |)rincipal valley 
of the; Fschuring. 'Vhc greatest of these bore south-south-east from the pass; but 
like all its fellows, it carried no rivulet. 'Fo tlie, south-south-west appeared a 
shoulder of the more imposing range from bc‘hind which the; river tanerges on its 
way from the south, though it soon turns towards the north-east and east-north- 
east. I he bottom of the valley sloped gently towards Camp XCVII; in a few 
placers however, as for instance on the left side, where a buttress projects, contrac- 
ting it, the; fall is so far apprecial)le that small rajjids are formtrd. In quiet reaches 
the river was frozen; its waters abounded in fish. 
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Its banks were lint;d witli belts of scrul) and yellow ^^rass, as hard as 
wood, d'ho river-bed is generally stony anil shallow, and tlie water was perfectly trans- 
parent, though the voltitne hardly amounted to i cub.-tn. in the second. After turn- 
ing the mountain buttress just mentioned, we travelled .S. 6o" \V. and this) passed 
a couple of tents. Upon reaching the next bend in the vall(.-y, where it bends almost 
due .south, we halted (Camp XCIX at an alt. of 5094 m.) in a cret ice of the. 
mountains, where the grazing was good. Ivxcept for a cold south-wi-sterly wind 
tin; weather was favotiralde. 

On the 8th October we again did quite a short stage, as far as the lakes out 
of w'hich the river 'I'-schuring i.ssiies. The night l)efore was keenly liright and stinging 
cold, and a gc-ntle descending current of air was the only atmospheric movement 
we were able to detect. In the morning the river was ev(;rywh<;n; froztai so hard, 
even in ri;l;itively swift parts oi the current, that the ice bore. After crossing ov(;r 
it twici;, we ke|)t suliseipiently to the right bank. Ihe valley is rather narrow, 
runs first soutl), then .south-.south-east and south-east, anil then gradually wid<;ns out 
into the arena-like expansion that contains its gathering basin. 'I hi'ro the grazing 
was good. In the south tippeared, at a distance of about 10 km., a larger range, 
which, 1 suppose, is the true water-divide of the region; the water that (lows down 
off its southern Hanks in.ikes its way to |)arts of d'ibet which are only known from 
the accounts of Nain .Singh. 'I'liis range was in places covered with snow. 'I he 
v.'illey of the 'rschuring is met by another v;ille\- coming directly from the south, though 
without a watercourse. In the angle formed l)y the two valleys there ri.ses an almost 


free-standing butte, with a lake at its north-eastern foot Ixirely half a kilometer 
long, through which thi: river flows. W hen we |)ut up our tents at C amp C on 
its northern side at noon, it was still covered from end to end with a thin sh<;ct of 
ice; but shortly afterwards, when the wind began to blow, the ice luoke up. both the 
shape of the valley floor and the changes of colour in the lake lietrayed that the 
lake must be very shallow. It did not appear to contain any fish, ;it all events 
we .saw none; near the shore, though we did observe; a lew wild-duck. On the east 
side of the lake is a tiny pool, and beyond that yet anothi;r small round lake, like- 
wise traversial liy the T.schuring. blast of this .second lake comes a Hat jiass. the tnu; 
water-divide of the Tschuring. The actual headwater stream issues however out of a 
transverse glen in the southt;rn range and flows through the two l.ikes. At first there- 
fore tin; rtver runs towards the west, then it swings round through die mountam.s 
until it assumes an easterly direction, piercing on the waj- the range which we crossei 
over liy the obo pass. From the neighbourhood of these lakes we perceived a 
distinct iiath leading towards the south-ea.st, and cro,s.sing by .souk; easy pass to 
valleys farther south, in which the nomads will pretty certainl)- be niore numerous 
than they were in the localities through which we were then ba'c ing, 
neighbourhood of our Camps XCIX and C we counted in all onl)- tour nomads tents, 

with but a few inhabitants in them. 

'I'he .small freshwater lakes would now certainly be frozen m the course of < 
few days. A rather well-marked .strand-rampart runs now close to, ”0'^ ‘U a 
greater distance from the existing beach-line of the larger > 

to the occurrence sometimes of a’ higher level, but .also to the possibility ot its 
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been formetl by thf. action of the ice. At this particular season of the year all the 
water both of the lakes and of the river is derived from springs, several of which 
discharge into the lake on the south. I'his uniform inflow accounts for the constant 
volume of the rivtir, which is entirely unafhxted b>- the time of day at the season 
in which the melting of the snows is practically (piitij neutrali/ed. The name given 
to this lake by our Tibetan guards was 1 )schandin-tso, while they called the country 
around Camp XCIX Somdii-dschaliin-tsagm.i, the mountains to the south Nemba, and 
the nearest range on ihe north Sendo; though it is of course impossible to say how 
far this information is reliable. In the last-mentioned range there occurred schists, 
in part Idack and soft, like graidiite, in part hard ami finely crystalline. On the 
whole the country impressed me pleasantK’ and sympatheticalK’. I learnt from this little 
excursion to the lakes that the sources of the d'sehuring lie much nearer to the great 
latitudinal valley than I had imagined they ilo. Tin; river cuts its way through 
only one range. 



Fig. 8o. CAMPING. 


Oi\ 9th October the little lake was ai^ain covered with a thin sheet of ice. 
v\'ere still accompanied by the everlastin<j;; westerly wind, and no matter whether 
we travelled nortli-west or south-west, it always blew straijj^ht in our faces. 'I'he sky 
Wc'is of j>erfect serenity, not a sj>eck of cloud to mar its purity. After leax'in^ the 
lake we travelled west, crossing the river and doiibling the almost free-standing 
mountain buttress, and then entered the throat ol the broad glen which the day 
before we had seen due south. 'Fhis glen comes from another arena-like valley 
e.xpansion, uj)on which other gk!ns converge from every direction. Leaving that 
ex [mansion to the soutli, we ascended the slowly rising valley that aj)proaches from the 
west“SOLith-wt:st. I'his cauldron-shaped valh*y is marked by one unusual feature, in 
tliat a ver)- small free-standing butte rises in the middhi of it, 'J'o right and to left of 
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it stretcli expanses of blue water, evidently hotli l>elonoino- to tlie- same little, lake, 
which is said to he called Schan^o-elaiyo-tso. South of this lake, at the distance (>f 
about 15 km. Irom our route, runs an east-west mountain-ranire, which appeared to 
be exceptionally low. In colour it is very dark, in shape rounded, and has steep 
slopes. Its crest was tii)i)ed with snow. P,eyond it I failed to delect an> othe r 
rano-c.‘s, nor did 1 ol)serve an\' const )icuous peaks. l>etw(‘en the route, we were fol- 
lowinej, closer t(^ the* southern foot of the ran<re tliat is [dea'ced l.)y the 'Fschuriive: anel 
the butte that rises on the northern shore of tlie* lake stretchers a ver) flat ami 
barren plain, d'he: valler)' we were marchiner up towards the west-south-west is inclose^d 
between rather rejcky, fantastically sha|)ed mountain-spurs, and is traversed 1)\^ a broael, 
fairly well defined eroded watercourse, whicli enters tlie Schaoir(*lani4-tso. h'or se)me 
distance our olen was rather narrow, but (wemtually it toe) o])ens out, and we: aj^ain 
had to choose l)etwe*en three j^lens that dedxjuch uj)on it. Fher one to the: south 

se.errneel howener te) l)e soon stop|)ed 1)\ the main ranoe on that side; the second 

runs towards the south-west, has a detached rock\^ butte* in the: midelle*, ami no doul)t 
is also ste)pped 1)\' the main ranpfe, botli ^le.-ns ap[)aremtly starting' -at its crest. 'The 
ihirel L;Ie*n swings awa\- towarels the west-north-west, leadino- up to a i)ass; this was 
the route: we* se lected, leavino- on our ri^ht, as we ])re)ce*e*eled, a jiroje'Ctin^' spur, with 
a sliarp and elentieailated cre‘st. Just unelejrne:ath the.* pass, in its eastea’n oathea'inL;- 

trouL^h, the t^roiinel was we:t from sj)rinos, and then- ^ave rjsv to a little broe)k, 

which howena.‘r soon died away. 'Fhe pass is round(*el and e*asy,' and the acclivity 
leadinii- up t<.) it is not at all steep; in fact it is only a threshold in the latituelinal 
vallery. Vt*t in conse(|iK'nce; of the considerable altitude abe^ve se:a-le\'el, every ascent 
in therse* regions cost our e.'ancvan-aniinals the most strenuous exe.Ttions. 'Flu: \iew\ 
te) the west from the little [)ass, which hael hitherto acted as a scre:en, was magnificent. 
P'ar awa)' to the S, Ws we beheld the majestic mass of the Schah-j^andschuin, 
clothed from I)ase: to summit with per[)etual snow, and forming; three: sej)araU* huin|.)s, 

a bii^’ one* in the* middle and a smalle:r ont: on e?ach side. In the clear. j)ure atmos- 

phere and vivid sunshine, the mountain |>n:si‘nted a s|>lendid a|)pearance, causinn- all 
tlu* details and contours to stand out with extraordinary vividness. I'he ranti'e on 
the south side of the latitudinal valley, Avith its i^reat crai^y-)' knots, contiiuu*.d to be 
stee*p, fantastic, and t;'loom\’. 'Flie northern ran^u* is more rounded in outline. 

Fhe western declivfit)’ of the pass is far steejjer and longer than that on the 
east side. 'Flie eroded wxitercourse that runs down it terminates in a l)rook, which 
flows at first to the N. 12' Iv., l)iit afterwards trends towards the north-north-west, 
clearly formini^ a transverse: t;len that debouches u|)on the bii^ latitudinal \'alle\' in 
wliicli stood our Camp XCVIII. 'Fhe orazino w as as usual wretclu-d : all the same w e 
ol)serv't:d a herd of wild yaks dowai in the ylen. Ihe latitudinal valley winch we 
had hitherto followed continues towards the wesl-nurlh-west, beint; meieh dixided 
by the thresliold upon which we were standinj^. We: tonneel Cam]j Cl on the b<ink 

of the stream, the sources of which were not far elistant, beint; situated on tlie 

northern slope: of the southern ranoe. 'Fhe rev^ion is e)ne of majestic and iinpejsino 
he:auty. Around our camj) the bottom of the valley xvas rt:lati\'ely broad and level, 
and the o'round water-logged. Ihere again the river is joined b) several sm«ill 

brooks. The altitude was 5241 in: This district is called, 1 was informed, Amrik-va. 

18 
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We saw kulans and oronoo antelojR's, and the burrows of tlie marmots weni not 
uncommon^ althou^li none of the animals showc^d themselves; |)ossil.)ly they had 
already begun their winter sleep. 

October lOth. d'he sky still continued to be pure and of a |)erfc!ct tun|uoise 
blue, while the wind blew hard from tlu^ north-west, this direction l)eing, 1 dare say, 
in great i)art i)rescribi*d !)>' the direction of the valle)'. 'I'hese mettx)rological con- 
ditions continued to l)e persistentl)* characteristic ol the late autumn, setting in after 
the summer, and being followed by the rains of earl)' autumn. I was astonished to 
find the atmosphere so briglu and transi)arent whilst a violent wind was Idowing, 
but the ex])lanation is no doubt to l)e sought in the fact that the greater part of 
thi: fine disintegrated material was being held fast, first by the moisture after the 
rains and then by the frost. 

We continued along the latitudinal valley until we 
came to a small threshold, which again se*rvi!s as an 
im|)ortant water-di\ ide, for there is a fresh gathering-basin 
on its west(u*n side, 'riiis basin is draine‘d by a stream 
which Hows north-north-east, breaking through the range 
which we had immediatel)' on our right, that is to the 
north. This gathering-basin is bounded on the west by )'(_‘t another little threshold. 
I'luis our route now ran through a ratlK‘r narrow latitudinal valley, l)ordc‘r(*(l on the 
south l.)y ati imi)osing aiKl fantastic rocky crest, touched occasionally with snow, 
while the range on ihc. north is k:ss rugged, though pierceil in one or two places 
b\ the bro(.)ks that tlow down off the southern range. It was precisel)' the sanu: 
orogra|>liical architecture that we so often (mcountered on the Arka-tagh, and also 
in the Astin-tagh whilst travelling 1 )etween 'reanirlik and Anambar-ula. In |)oint of 
structure the latitudinal valley which w v. went then following is remarkably s\ nunetri- 
cal, forming a curve, conca\ e' towards tlie north. At mtither r^xlrt.-mit)’ of it, to east 
or west, is the range that l)orders it on the north broken In' transv(‘rse glens; 
inst(tad of that the water gathers off the mountains on botli sides and forms main 
streams, which follow faithfully the general direction of the* valleiy. In tlu* midtile, 
where the latitudinal valley is highest, it is crossed diagonally by two watercourses, 
whit'h carve a path for themselves through the northern range*. C onsequent!) they 
flow at right angles to the streams which run e-ast and west down the valley. bhe 
main fe‘atures of the mor]>hology of the region are represe*nted in the accom[)anying 
sketch (fig. 81). 

After having crosse'd over the third |)ass, w-e f(.)IlowT:d a dry w^atercourse, wfliich 
clings to tlu^ right-hand side, of thi* valhw , and ere long unites with its principal 
drainage art<*ry, a fjrook jjartly wu’th an active current, parti)' frozen, which issue.s 
out (^f a transv erse glen in the main southern range. It picks up subs(*quently several 
trilnitaries, sonu! containing water, others dry, and iuosl of them of course draining 
off the south(‘rn range. Some of these channels contained nothing but strips of ice 
or ice-she^‘ts frozen to the bott(jrn, without a singles drop of water. On the left 
wet had close at hand a great swelling of the southern range, dominated by a con- 
spicuous sn(j\v'-ca];ped j)eak. V\ e saw here wolves and tame yaks, but the grazing 
was still extntmely poor. The valley has a gentle slope, and continues to trend more 
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and more towards the north-west. At the same time it increases in l)readtli. At 
lenjji^th tile surface Ix-comes practically level, and would have Ijcen lirst-rate lor ridinj; 
on had it not ham so lioneycombed with the Inirrows of the earth-rats. I he prin- 
cipal drainage-artery of the valley is broad and sbar[)ly outlined, but its low( r part 
was then perfectly dry. It clings laithfully to the toot of the northern range. I add (fig. 
<S2) a transverse section showing its position. In front of us, to the \v(*st-north-wrst, 
rose in the middU^ of the big latitudinal valley a smaller, though double luitte, with steep 
siiles. At its eastern base there is a lev<*l expanse ol yellow sediimsu, which after 
copious rain is converted into a small round lake, fed l)y aftluenls from the adjacent 
mountains. On its margin stood five te‘nts, and not far awa\ sonn^ |)retty l;>ig Hocks 
of slu:e}> were grazing, although it is a mystery to me lanv iIk^ animals support life in a 
region which is so poor in |jasturage as that is; lx sides, the woKes an* dangerous. 
In an angle at a Ijreach in tlx* northern range lies a little lake, and to tlx* north ot 
it a thah^'eo is stated to lead to I lungtsang-tsangpo. Hence I su(j}x)se that a minor 
thr(‘shold sei)arates the little lake from the transverse glen which runs north. 



Fig. 82. 


lb*om tlx; toj) of the little mountain at Cam]) CIl (alt. 4903 m.), the eastern foot 
of wliicli is l.v :i docp-cut ravine, u<- saw te tlic north-west a cliaos of 

mountains ; tlicso wo wore to thn-ad our wa\' tlirou.uh <lurino tlio iinmodialol) tol- 
lowiiK'- da\s. On tlu- otlu^r hand the greater part ut the Scha-gandsclunn was 
screened 1 )V a si>ur of tlie southern range. All wo could s. e uas tlie nnuulod. snow- 
capped sum.nits. and the vast swelling ap, .eared to continue towards the west m 
the sliape of a range t.f moderate <li.nensi<.ns, ...n which there, was no great <iuant.t> 
of snow. On the higher i.arts we failed to detect any glacier anus; ,t was onh 
hen; a.ul there that the snow gleamed out in patches like polished metal, an indi- 
cation that it was in process of melting, and certain sombie pnyiecimg "p ' 1’* ‘ ^ 
appearc;d to be still wet. Cienerally however the snow was dr)- and ’ 

clouds wlten the wind blew. Between the Scba-gandschum and the laiige w 
had last on the south a considerable latitudinal valley ^ 

the south-east we had an especially beautiful and attractive i)ios[kx o 

valley up which we had just travadled. . , r . rmniied 

Near tlu: lirat thrcshokl that wc crousetl over dense, s!"-S ; 

on. with a dip of ,J" N.. and in the little inountan, at Camp ‘ 

•lipped ;8" towards the N. 34” E- •» f“' 

everywhere. 
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The country around Camp CII is said to be called Dsclianok and the little lake 
Urtschaiij^-tso. 

On 1 all October we left this place, the wind blowini^^ as usual obstinately from 
the west. The surfacvt inclines jj^enerally towards ihc same direction and towards 
the north, and is le\’el and first-rate for marching' on, 1 he only Iresh water was 
in the lake, which jiossibly possesses an outlet towards the north. On our left we 
had two small free-standinj^ butters, and shortly after that a third, still smaller; while 
on the ri|L;ht was a stretch of fairly low heights. Alter that we t'mcTLjed u|_)on an 
extensivt^ open, level plain, and all at once acquired a maynihceiU vit:w of th(‘ im- 
posinj 4 mass of the Scha-^andschum, which appeared to spring’ directly from the south 
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side of th(* plain. It was a mortification to me that, in consef|U(‘nce of the lateness 
of the season and the exhausted condition ol m\' caravan animals, 1 was pre\’ented 
from minutc'ly t^\pl^.)ring this mountain and unravelling its comurction w ith the adjacent 
mountain-ranges. Its base can be aj)])roached without dilficulty from both (‘ast and 
north, and I have no doulit that here, betwecai the Scha-gandschum and tht‘ western 
end of thi‘ range which wc* had last had on the south, a convenient route could be 
found, leading into the more southern [larts of I'ibet: for if there does e.vist a pass 
to the east ol the mountain, it must be flat and easy. Our d'ibetans maintained of 
course that it was impossible to penetrate south from that region. It now became 
distinctly aiqiarent also, tliat north of the mountain and south of the rangi^ beside the 
recently mentioned latitudinal valley there stretches another latitudinal valley, parallel 
wu’th that which we had last travelled up. ddie correctness of the name Scha- 
gandschum is rendered the more probable in that the name occurs also on Littledale’s 
map, although he spells the word Shahkanjam. At this part his route runs north 
ol mine, that is in a more northerly latitudinal valley. Some of the Tibetans called 
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the mountain Tui^dschar, thougli tliis applies, I have no doubt, to sonu- other l(.)calil>’ 
in the vicinity. 

On the. Scha-ijandschuni certain details now l)ecarne notic(tal)l(:, whicli uc had 
not perctMved before. 'Die oreat snowy mass resembles in sliape a ei^antic animal 
co7tchant, with a shar|dy sculptured, arched back. Its summit is cnnvned by c c^rtain 
more c:ons|Mcuoiis peaks, and it possesses very welbn;ark(;d, nioircd llanks; Imt the 
ciilminatint^ summit, the- ver\’ hii^diesl eminence!, rises but little, abovtt the adjacent 
[jarts of the vback». Immediately west of the Scha-^andschurn there is a eaj) in the 
range to which its great mass lx.dongs, and llutre too tlu^rt.- exists, I dare say, a con- 
venient [)ass. West of that gap the range* is less comijact and less regular in its 
construction, for it sends out spurs and offshoots to tlu! north, d'he strips of snow 
which im|>art to th(* range a streaky appearance are ccatainl)' not derixed from per- 
petual snow; that range is, I have no doul)t, tree from snow during tlu* grerater [)art 
of the summ(‘r. On th(^ other haiul, th(* white mantle that clothes the whole of 
the princi|)al mountain-mass is perjK'tual snow, and through it the l)lack clitfs projc'ct 
at the st(.‘ep |)laces. brorn the main l)od\' of the mountain several fairh' short spurs 
and offshoots reach out north and east, rounded in outline and in part covered with 
snow, d'he farther we adxanccd towards the werst, the inore twickuit it became, 
that ice-fonnations were not altogt^ther al)sent or^ this mountain, for on its western 
llank we made out lour distinct, though extremt*!)' short and nidimeiUar\, glacier 
arms, whicdi stream down by sf) many separate hollows irom their common dome- 
sha[>ed /ir )7 (.)rigin. 1 hey wert! all cov(.red with snow; l)ut we wert; ablci to make out 
distinctK' tlusr side-fissures, and also their terminal moraines. 

On our right we perceived a gap in the northern range, and towards it runs a 
broad glen-opening that starts in tlu; southern rang(.‘. One of the thissacks, whom 1 
sent up to it to rc-connoitreu declared, that it was a iransversit glen cutting right through 
the range. After that we tiaupuMitly crossral over v(U‘y la'oad and shallow gravelly l^eils, 
in which were oiu* or two vc‘r\' thin and l)rittk; icc:-slH*ets. 1 hese channels weri‘ 
evidentU' of the kind that onh carry water after heavy rain or snow\ lail then swell 
to a considerabk* volume; though they dro[> again as swiftly as they rise. 

After marching round \'et another ami relali\'ely knv [)ortion ot the northern 
range, which however consists tor the most iiart of bare disintegrated crags, we 
reached a big \vat(;rcoiirse timbraced l>et\veen stea‘p escarpnu;nts, which cuts its wa) 
through the nortliern range in a ratheT narrow* gorge in a north-wester!) direction. 

1 he mountains which inclose this gorge ov glen are howevea* so slight that the) 
hardly deserve to be called anything more than hills. At that time there was neither 
w^ater nor ice in the bottom of the watercourse; but its energetic modelling wan ants 
the conclusion, that in summer, after rain and when the snow* is thawing fast, it nuist 
serve for the jiassage of considerable volumes ot water. At onK one si)ot in its 
bed (lid I obs(.‘rve a tiny s[)ring trickling out; but the rivulet soon died aw a) amongst 
the gravel. Shortly afterwards this watercourse is joined by a second similar wamr- 
course, which likewise issues out ot a transverse gl^n. 1 hus between the two glens 

lies a perfectly detaclied portion of the northern range. 

It was not far below this point that we again tell in with the caravan, 
encamped in an expansion of the valley, amongst marshes and numcioiis springs, and 
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with relativel)^ oootl i^ra/ini^. I'hcst! sprin^^^ rivulets gradually give rise to a brook, 
whicl'i carried, 1 dare say, about half a cub.in. of water in the second; but all 
the same alK)unded in fish, tliough these were onl)' of small size. I hey were dis- 
porting tliemselves chiefly in tlu‘ lagoon-like expansions of the brook, under tlie over- 
hanging eaves of the grassy margins. Cam]) CIIl had an altitude of 4775 was 

from it that I took tlie. accompanying ski 4 ch (see mie of tlie panorama I^lates) of the Scha- 
gandschum as seen in foreshortent'd j)erspecti\ e. I hat region is stated to be called Ihirung; 
and l>omba, a name that occurs also on J Jttletlak‘’s map, was the name of the district from 
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which came^ the fresh guards who wen* to escort us fartlier west. I'he caravan forded 
to the north of my own rouU: a l)rook called Scha-tschu. About the position of the I )ung- 
tsang-tsang[)0, i was unable to glean any reliable information, d'he d'ibetans declared 
that th(* rivc'r, to which they gave also tht* name of I )schung-tsang, flows towards the 
east; mv men maintaiiu^d that it flows towards the west; while Littledale’s map does 
not show in which direction it flows. 'I'he caravan, after we left it had followed tlu* 
same route that Littledale travelled l.)\' in a more northerly latitudinal valley, and accor- 
ding to observations taken by the Cossacks they had halted at the following altitudes, 
4860, 4870, 4803, 4804, 4735, 4763, 4779, and finally 4775 m., tliis at our common 
Camjj cm. 
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TO THE LAKOR-TSO. ANCIENT BEACH-LINES. 

OctolK^r After L;ranlin<^r ourselves a (la>'’s rest in tliis exeeptionalh 

pleasant and sinilinLi’ localit\’, we resumed our journey north-west across a series of 
sullies carved in red and ure.)' clay, which were (‘xtremely difficult and tr>inLr U) 
our camels. None ol tluun contaiiUMl water, and gradually they converged upon 
tlu! principal \alltt\, that down whicli the stream oi our camp (lowed. l)ul haviiv^ 
unit(^d, they follow the common ulen towards the N. yf K., which finalh' enters 
the latitudinal valle)- uj) which the caravan had marcht'd. riu..* westward continua- 
tion of the latter is a oently ascending', narrow, flat latitudinal valle\, its bottom 
consistiiyo- of soft material with orass. On the north it is bordered l)y low, rounded 
hills, and on the south b\ the somewhat loftier crest which is |)ierced by the i;len 
in which stood our Camp CIIl. The surtace was undulating and wt; crosst'd over 
a series of hat spurs from the southern ran^e. Across this latter, where it dips 
lower than usual, we cauLtht occasional i^dimj)ses of the Scha-ii^andschiim, in increasini^ly 
greater foreshorlenino. The western w’ater-divide of the latitudinal valley is a verv 
low', almost indistini^uishable jjass, with an altitude of 4,872 m. 1 lence the surface 
falls aw’ay exceediui^ly v;entl\' tow’ards tin: west, through an increasing;!} broader 
valle}', which eventiiall} mero-(!s into a more open circular arena: in this wa: encam])ed 
beside a s|)rino; at an altitude of 4,<S6o m. The Ltrazint;* was relatiw*!}' L;ood. It 
was irnj)ossihle from LittledaleVs maj) to determine whether my route wais coin- 
cident with his or not. Mollah .Schah thoiiy;ht that we were still to tht‘ south ol it. 

This day the w’eather was favourable, for die wind was less \iolent than 
usual, and sometimes it even felt warm wdien the sun shone. blu' sky was clear, 
though a few' tiny fleecy clouds showed themsi'lves towards evening. 

A yellow crystallitie limestone predominated in this region: not far from Camp 
CIll it dijiped 16'' towards the .S. 4"^ R. ; higher up in the transverse glen it was 
(]uite vertical. From Camp CIA Scha-gandschum apjieared perfect!} foreshortened, 
being like a single round-topped peak bearing S. 27' L. 

Although the grazing was better than usual, we saw' no wild animals 
except hares. 
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In these high, cold regions, with their pure, dry air, tlui sunsets were not 
particularly beautiful. I he sun drops in blinding splendour from die limpid blue 
sky, and it i^ only in the east that the transition from day to night is accompanied 
by any illuminative effects. In that direction tlur earth assum(‘s a pink tinge, which 
shades away to a vast distance, the summits of tlie individual mountains and of the* 
mountain-ranges alone standing out in mon* strongly-marked, deeper tints. In the 
zenith the sky is flushed a light rosy red, l>ut on the eastern horizon it is blue, 
and the liluc deepens rajiidlN'; it is night rising in the east, a :^reflection» as it were 
of those parts of the earth’s surface in which night already holds sway. The black 
and blue-and-white tents of the*. Tibetans stand out distinctly, and we see their 
owners leading their horses and baggage yaks Irom one patch of grass to another. 
In the foreground the hard, yellow grass is shar])ly etched against the setting sun. 
'This locality was said to be called Ramlung, and the principal chieftain of that 
region was rejiortcd to reside at ()l)-genang, some sixteen da\'s’ journe)' towards 
the west or south-west. 

October 14th. In consecjuence of the exhaustion of the caravan and the slow 
pace of the hired yaks, \\t: were seltlom able to cover more than 20 km. in a 
day: on this ilay, for instance, we did only 1.S.4 km. This brought with it however 
one advantage; it enabled me to make an accurate and detailed map of this part 
of 'Fillet and to take th(* alisolute altitudes of a great number of iixed points; but 
unfortunately 1 was not aide to make any side-excursions, owing to my having to 
husband the last remaining strength of the caravan. Our march towards Ladak 
was therefore very like a retreat, the governing idea of which was qni pent. 

All the same it was in many ways an instructive journey, and held out many 
inducements to us to ex[iIore the adjacent regions with a better and mort; 

enduring caravan. 

I'rom Camp CIV we proceeded a short distance north-cast in order to get 
round a shoulder of the mountain that stood in our way and so came into the 
latitudinal valle)x which we followed for the rest of the day towards the west-north- 
west. Here again we found that the <>rogra|)hical architecture is not seldom so 
arranged that the springs of the watercourses are situated on the nortliern versant 
of the southern range, wdiile tlie northern range is [lierced hy their transverse glens. 
Fhis new latitudinal valley is essentially narrow', and the adjacent mountain-ranges 
are not particularly high; they are for the most [lart rounded in outline, though 

occasionally they break into stretches of wild crags and rugged spurs. The grass 

w\as thin and poor, and w^ater very scarce: with one or tw'o excejitions all the 

w^atercourses were dry. 'The pass on the first threshold of the latitudinal valley 
had an altitude ol 4,813 m.; thus it was lower than our last camp. Hast of this 
stretches a trough-shaped gathering-basin, wdiich is so far unusual and unlike others 
we liad seen in that its princi|)al stream breaks through not only the northern, but 
also the southern, range. Originating in the district immediately west of Camp 
CIV, it cl eaves thi; southern ranine, runs close to and east of the last-named thresh- 
old-])ass, tollows for a short distance the latitudinal valley, and then, in order to 
avoid a small butte that rises in the middle of the valley, it swings away towards 
the north, and breaks through the northern range by a narrow glen. Through the 
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gap made by the transverse glen in the southern range \vc saw in the l^ackground 
mountains swelling up higher, and in part covered with snow. 

The ascent up to the first threshold-pass is very gentle. Its suinniit alTords 
an uninterrupted view of the next gathering-basin, which is more extensive and 
more complicated in construction. The range that l)orders it on the souili doe', 
not appear to be pierced by a single one of its head-feeders; but on the other hand 
the opposite, northern range is cut through in no less than five differenl places. 
Whereas in general thci different head-feeders unite into one stream beion they 
pierce the range, that is to say in tlu‘ latitudinal valley itself, in this particular 
crathering-basin each of the five brooks breaks its own way ind(‘pendently through 
the northern range, and it is only on the nortluTU side of this range that tluA 
converge into stream, that is to say outside the domain of their own 

latitudinal valley. 



Descending from the pass, we continucAl west-n()i4h-wcsnhi oiigh the gathei in 

basin. Its princbal drainasc-artery begins on the pass ''jhT 

scries of small rainwater chanmds, all more or ess teep) <> .. . < 

down off the mountains to the south. Some of these occas.oned us a d le d 

of trouble to get 'I’he 

than on its east side. A transverse glen, c.illeil, wa. i _ 

slraigM from iho sooll., o.isht an 

lionod to 1.0 called the |.r,i,c,,.a artery of tl, , I*”' f„,,, 

insignificant rivulet from some adjacent spring. . ^ ,, omuls in the nei'di- 

traces of encampments, though there ^vere at that tune no 

hourhood. Through the next transverse glen which i-s tnumpo pjrceived the tlat, 

the northern range where ‘I d^dschah could ^ 

extensive latitudinal valley which, so far as i ^ 
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one aloni^ which Liitlcclale travelled. 'Fhere we clctecltTl the gleam of a level, 
chalky white expanse, apparently a desiccated salt lake of the same kind as those 
which are so numerous farther west. PossibK' it is at times filled with water. 1 he 
river, which in siimnua* is formed hy all the then dry watercourses that we crossed 
over, and that are sej)arated 1))' flat, inconsiderable thresholds, clearly makes its 
w’tiy into this t(.mii)orarv lake. On thi‘ north of the lake the big latitudinal valley^ 
is bordered by a mountain-range, which appeared to be al)out 30 km. distant. 
'riie second threshold-pass reachefi an altitude of 4,751 m., and the third, which 
is more lUcTrked, an altitude* of 4.S01 m. 1 he district lying a little be)'ond the 
latter is called Godschu. I'here we came across grass, springs, and pools, some of 
which contained salt water, others fresh wat(T*. 'I'lie altitude there reacluTl 4,8 1 2 m. 
All day the wind blew hard from the west, though the sky was perfectly bright; 
at night however there.? was practically' no wind at all. 

At some? distance? from our cam].) 
there were nomads resting, and from 
them we ijrocured milk both fresh 
and sour. 

On the 15th October the land- 
scape was just as monotonous as on 
the days preceding: we ^continued 
through the same latitudinal valley, 
w’hich hitherto had taken us to the 
west and tlu^n to the west-north-west. 
Generali}' it is narrow', and runs bet- 
w'cen two parallel ranges of mountains, 
of which that on the north is sometimes broken b}' transverse glens. Here there- 
fore the ground sl(.)pes towards the north. On the south rises a vast upsw'elling 
of the surface, while on the north is the broad latitudinal valley through W'hich ran 
lattledale’s route. At first the range that w'e had nearest to us on the south was 
tolerabl}’ rounded and its northern flanks seamed l)y a number of pretty deeply 
incised watercourses. None of them at that time carried water; in fact throughout 
the whole? of the day we did not pass a single running stream, or a single pool 
or s[;ring; though on the northern face of the southern range we did see just 
once or twice a small f(Tlorn-looking patch of snow. 

bVom Camp (A' we ascended a flat pass, with an altitude of 4,878 m., from 
which a channel runs down to the main stream that makes for the lake. Another 
similar brook proceeds to the same goal from the |)ools at the camp, and between 
the two rises a small fn. e-standing butte. In dimensions the northern range is not 
inconsideralde. To the west of the threshold-pass the latitudinal valley wddens out 
and assumes a more individual character. It becomes gcauly' undulating, though its 
bottom cannot be said to have a decided fall in an}' direction, but is divided into 
a number of self-contained drainage-basins, all exceedingly shallow and harilly 
distinguishal)le by the naked eye. In the middle of the valley' there exists no trace 
either of a main stream or of gullies. The mountain ravines terminate at the foot 
of the mountains themselves, being unable to make their w'ay out into the lowlands. 
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At length, however, near a couf)le of miniature mountains rising isolated in the 
middle of the valley, we approached a scarce perceptible threshold ami \vater-di\ ide, 
on the west side of which the surface falls away exce.etlingly gtmtly ti>\\ ards the 
north-west, until it rt;aches a flat, shallow trough or .sink';, h'rom that {loint we 
beheld to the north a fresh transverse glen, and gleaming white in its upjicr, 
liroader part a sheet t>f salt, with a small pool in the middle, 'l liis is howmt'r 
contrary to what oite would at the first sight expect, fur one would naturally 
suppose that the lake, .situated where it is, would have an oiitilow towards the norlli 
through the transverse valley, and consequently that its water would lie tresh. It 
looks therefore as though this glen had ceaseil to act as a Irtinsverse glen and is 
now closed to the passage of waiter. If that is the cas.-. the bretich will l.e a 
reminder of a time when the iirecipitation higher up in the mountains was a good 
deal more copious than it is now and possessed the imwcr to lorce Us way towards 
the north, 'rhrough this opening we obtained however a ver\ extensile view m 
the latter direction, the mountains standing one beliiml the other like the .side-scenes 
in a thiaitre. 1 counted six different mountain-ranges, all running parallel to each 
other from east-south-e;ist to west-north-west. The one farthest away, which may 
be reoardial as the extreme northern boundary of this system ol latitudinal valleys, 
is of hnposing dimensions, and towers up higher than all the rest, etiectually limiting 
the view to ihe north. It is sombre in appearance, and in that direction there was 
not a single trace of snow to be seen, the reason licing that the slopes of all the 
ranges there visil.le to us are directly exposed to the southern sun. 1 he latitudinal 

villlcN ui)i)(‘urs to 1-^0 btiiH.n. , 

' S<V far thi refore as it was possible to judge Irom our line ol march the 

,-,.lie,f of the highland in this region is on the whole as toUows. lo the .south, at 


the distance of p.-obalib' some thirty odd kilometers, there rtin.s a main range, which 

s w It seldom owing to its being screened by the parallel nnges to he noith 
Wi saw oui so,. ,, ^ ,a the earths crust. 

* vv« 


on the whole ,;a,-nllel to the Hinulaya. '''g 

and thus forinin^>‘ a l)Oun(larv between the cential i)cUts u rs 

olf wtich r wa-e then travelling, and the southern parts ol the -untry, wi 

s ::r :: t^“n Hr; 

lieing Imt slightly lower than its neighbour to the sout 'ravelled; for 

exemplified with especial force all along the route A wic ' ' latitudinal 

all the, transverse and diagonal glens had made their ^ ^ towards 

valley to the north. Beyond tl- valley t e an^y ascend^ 

the big gloomy range, which may po.ssD) / 11^.1 ranges on its soutliern 

Kara-koriini. It too is accomiianied by a number of p, . . Jj j 'I'he 

side, and consequently also by a whole series o ^ back- 

conformation IS the same as that y^^l^r these circumstances there 

bone, with subsidiary ranges on each side c . In-side one ;uiother 

is nothing surprising in Littledale and myself travelhng close bestde 
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and yvA keeping to difftu'ent parallel latitudinal valleys, dhese run in fact so close 
together that 1 at least often found it impossil>le to determine whether I had one 
or more ranges between my route and his, or wlu:ther we both used the same 
valley. Seeing that the valleys are so perplexingly like one another, it is only a 
map drawai with the dt^tailed completeness ot mine tliat will enable us to recognize 
them again. 

From the Oat {)ass we descended into the t!(|ua 11 y flat, round cauldron-shaped 
valley, and then kej.)t along the lowest part of the slope of the southern range, 
d'his necessitated our crossing over a great number of w^aterco\irses, which, like 
those last mentioned, come to an end the moment they emerge upon the lowlands, 
these being after all nothing more than an expansion of the valley that \ve w^ere 
travelling in. I'o the west of the transverse glen we observed, on the other hand, 
a distinct watercourse, running immediately along the foot of the nearest range to 
the north, until it at length enters the transverse glen, though at the present time 
its summer flood does not appear able to gi‘t farther down than to the little salt 
lake in ihv. upper part of the valle\'. d'he range which separates (Hir valley from 
the big, broad valU‘y to the north is by no means simple, at all events iminediaudy 
w’cst of the transverse glen, but it is divided into a number of more or less conti- 
nuous parallel ranges. In one or two places I counted four of them. 

I’pon leaving this ilat expansion we marched up the well-marked out 

of which the recently mentioned watercourst* issues. Its surface is a good deal 

broken, and the sides of the gUm descend abruptly to the stream that runs clown 

its middle. ( )ccasionall>' we were able to detect a slight tendency to the formation 
of terraces on both sides, an indication that the erosive* activity was formerly more 
energetic. In front of us, that is to the west-north-west, rose a not inconsiderable* 
rexldish N'ellow crest, shejwing, like most of the mountains in that region, soft, 
the)ugii steep, outlines, with rocky points and buttrcsse.*s projecting luTc and there,* 
the last surviving portions of rock w hich hav^e resistexl the attacks of disinte^gration. 
'Vht) acclivity It^ading up te) tlur pass that fe^rms the w’e*stern boundary and w^attT- 
divide* of the cauldron-shaped valley is steep, and is com[)Osed entirely of earth- 
ce)vered slopes, furrowed l)y deep watercourses from each side, d he summit of 

the pass itself is liowever Hat, and reaches an alisolute altitude of 5.075 m. Hence 

tlie latitudinal valley sloi)es slowh' down te)vva.rds the! west-south-west, be!ing be^rdered 
on the soutli b)' on acct‘ntuated e:rest, rocky, rugged, and wild. On its highest 
reaches lay a little! snow ; this occurred however only on the slopes lejoking nejrth. 
In the upper part ol a w'aterce:)urse that comes from a small detached butte on the 
north side ot the valley, w e eJisce)ve reel a spring, with a d'ibetan tent not very far 
away. Phis regiem is re!ported to be callexl Scholung. Its absolute altitude is 

5,05 r m. d he; re^ck continue!d to be tlie same as hitherto. 

Octe)ber 16th. Our course this day was te)W'ards the west and west-north- 
west, still up the same monotonous latituelinal valley, though for our wearied cara- 
van it attorded in many respects convenient travelling. It is neither narrow nor 
l)road; but the sideis slope dowm all the way to the main stream, without leaving 
room in the' middle for any level tracts. We travelled all day on the north^n 
siele ol the watercourse, cxce-pt for a short distance and then we marched tti its 
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bed. We did not .see a .single drop of water all day, nor s|, rings either, and 
the gra.ss hardly de.served the name of grass. Nor did we i.erceiv<t either tents or 
any indications of nomads having visited the region. 'I he nearest range to tin- 
south now increased in size, and assiinnxl the. charaetta- of a sluii'i), ''ucky 

crest, with a stee|) gravelly sen.-e at its foot, .scored Ity dry torrents. I'lie norllnaii 
range, coasisting of the same rock as heretofore, is on the other hand lower, 
with longer, gentler declivities towards tin; main watercourse of tin* valley. The 
side-gullies which seam it are shallower and less numerous. 'I'he westward 
inclination of the valley, which was at first distinguishable, grows at last of the very 
slightest. Crossing the middle of the gathering-basin in which we had been travelling 
ever since leaving tlu; last [lass, we began to ascend slowl)' tow.'irds the threshold 
which borders it on the west. In point of construction this gathering-basin is 
unusual. It possesses two main watercounses, which descend one from each of the 
passes mentioned, and after picking up several contributories, join together to 
form ouc stream. This finds its way 
out of the latitudinal valley by a trans- 
verse glen, which, contrary to all its 
pntdecessors, proceeds south, piercing 
the great rocky range which rises on 
that siile. I’pon tlie middle of the 
ba.sin, which is mort- broken, convergi; 
two moderate-sized uatercourstts that 
issue out of a culminating portion of 
the rangt! to the north. I'he southern 
range also culminates on the left side 
of the transverse glen, rising into l-’ig. 87. i.akok-ixu i.ookinu s 75 w kkom 
heights of a grand and imposing 
character. Through this transverse glen 

we obtained a fresh j)erspective towards the .south, across a latitudinal valley 
which runs parallel to the one we were following and one sU?p lower than it. 
but the hurried and incomplete view which we obtaiivd across that valley was 
not sufficient to aftord any' opinion as to its orographical value. All the same 
it did not appear to be an especially broad valley, and it .slo})es towards the 
west, as I had an opportunity to convince m)self later on. On the south it is 
bordered by a very considerable mountain-range, bearing small patches oi snow, 
towards the west; while beyond this appeared yet two other ranges. Ihe 
one farthest south is, I sup[)ose, the main chain in the orographical system in 
that part of 'Fibet. If now w'C compare the features which characteiise this tract 
with those w'hich we encountered the day before, it would appear that tlu; middle 

one of the three latitudinal valleys, that is to say the valley which we were 

following, lies the highest; for first it discharges its water to its northern neigh 

hour and afterwards sends it to its neighbour on the south. Lven now we 

appeared to be approaching a depression situated between these parallel ranges. 
At the point where we approached nearest to the transverse glen the altitude was 
only 4,843 m., a drop of more than 200 m. since leaving Camp CV I. Ihe southern 
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latitudinal valley lies therefore yet lower still, and as it slopes towards the west, there 
must exist in that direction a depression lower than any that we had struck for a long 
time. And the very next stage did indeed prove that such was the case. One of 
my Cossacks, who set out from Camp CVII to make an excursion towards the 
south, crossed over the southern range by an easy pass and from its top obtained 
an extensive view of the next latitudinal valley. I'owards the west it expands, 
while towards the east or east-south-east, but at a grt‘at distance, it is bounded by 
a snow-clad mountain, possibly the continuation of the Scha-gandschum. Down the 
valley runs a strcxim of lujt inconsiderable size, and in the valley we perceived three 
small lakes or pools, besides three nomad (Micampments, with flocks of sheep and 
herds of yaks. Be\'ond that valley the country appearcxl to hn t[uite impossible for 
a wearied caravan. 

lu'om the summit of the i)ass, with an altitude of 4.896 m., the surface slopes 
gently towards tht^ w^est-north-wcst, and a fresh watercourse runs close along the 
foot of the southern range. In the middle of th(! flat valley there rises from the 
level ground a steep, isolated craggy pinnacle of the usual rock, with a dip of 
26° towards the S. 50 though the inclination was not perfectly distinct. On 
its south-eastern sid(!, and conse(|iu‘ntly in a position slu^lttireil from the prttvailing 
wind, theiT* was a sheepfold l)uill of stone; and immediately west of it a sj)ring 
with some grass round it. I his tract -is called rschadschaj>. I he valley then continues 
to broaden out and grow more open, until it resembles a long plain shut in betw'een 
two parallel mountain-ranges. Of these, the range on the north is imposing and 
studded w ith a great number of sharp-pointed crags. I'he other range on the south 
is of far less magnitude, and exhibits roumUal outlint s, abovt^ wliich the hard rocky 
summits project here and thtire only. A glance to iUv. west sufficed to convince 
me, that this range would soon come to an eml, namely at tlie edge of the 
depression of which I have spoken. 

W'e pitched Camp CVII at an altitude of 4,821 m., beside a small brook 
that issues out of a big transverse glen in tin: northern range, d'lie upper j)art of 
this glen lies parallel with the main glen, so that in tin's locality the range is double. 
In its narrower parts the grazing, being better protected, was more abundant. 
I his district is said to be called 1 )adim. Here we encoiintered a large number of 
kulans; at our arrival we counted close upon 200 head. Partridges were plentiful 
in tlie side-glens. It blew liard from the west all day, and with e.sj)ecial violence 
after 2 o’clock, when the sky became dappled with light clouds. 

I will mention as a curiosity, which may possibly interest those who have 
studied tlu: habits and cliaractcristics of the donn^stic camel, that at this camp two 
of our she-camels droi)ped young during the night, each half a year old; they at 
once died and w^ere devoured by the dogs. 'I'he mothers took the matter wdth 
unruffled serenity, and ate away with a good appetite all the next day, which we 
dev(jted to rest. As these miscarriages took place simultaneously, it may be 
assumed that they were brought on by one and the same cause. The cold had 
not l)een more severe than usual, — 15.4"^; but possibly the two camels had drunk 
too greedily of the icy cold w'ater or eaten something amongst the grass that was 
injurious to them. 



TO 'I'llK LAKOR-TSO. 


AN c: I E NT B !•: A( ’ 1 1 - 1 ,1 N F S . 


Cn icth October we made an interesting journey of 20 km., down into th- 
dei>ression of which I have spoken, and which contained a lake. Th.- l.rook tint 
flowed past otir camp soon died away in its cliannel, its little rin.le.t not heim, 
able to get down to the principal ilrainage-artery of the latitudinal valKw. W e 
lorded it, and having the valley diagonally towards thc' west-south-west, keiit ilono 
the foot of the southern range, the di.stance across to th.- reddish ran-e .,',1 ,he 
opposite or north side of the valley being rather great. In front of i? stan.l u 
intervals smaller foot-hills and heights, of a more rounded e.xternal ap,n-aranc.e 
At th(- beginning ol our day’s mtirch we encountered corresponding hills at the 
base; of the southern rang.-. From this ninge too there issue a nund.er of trans- 
verse glens, with deep-cut. difl'icult ravines. It would har e been far more cotivenient 
for us to have travelled tow.-irds th.; lake along the middle of the valley: instead 
ol that wc lollorred the advic- ol our I ibetan guides, who induced us to incliiu- 
to the south-we.st towards the outlet of a big transverse glen; it led, they asserti-d, 
to an easy pass, which we must cross over iti order to get water and grazing at 
night. .\ preliminary e.xamination conrinced me however, that this road was 
impracticable for the caravan. The ascent t.j the top of the pass was through a 
narrow gorge lilled with grarcl and stones, with rugged spurs on both sides! but 
the actual pass itself was easy enough. This road would inde.,-.! have been a gootl deal 
shorter; but the longer route which we selecl.xl was far more convenient, and, what 
was more imirortant, far more instructive. W’e were now so high u|) on the detritus 
slo[)e of the range, that we could make straight for the lake, though this nece.ssitated 
our crossing o\'er an .aidless number of disagreeable, deeply incised ..-roded channels 
of the same kind as the /sc/iaps of Kirk-saj in Fast rurkestan. I'lie sides of some 
of these are .so steep that we h.ad to cut ste|)s with our spades liefore we could 
get thc camels over. Mere again it would h.ave been better to haxe kept to the 
middle of the vallev', where the surface adjacent to its princijial drainage-arter\ was 
level and mad.- r-as)’ going, but ;ift.a' we had crossed oi.-r a minor offshoot of 
the; range by means of a small convenient f)cf, the country became more 
favourable. 

dhence an unwonted \iew .lisdosed itself. W’e again .saw the lake to the 


we.st-soulh-west. From tlu- dr/ runs in a regularl\' ciir\ ed arc a high, conspicuously 
modelled shore-rampart, north, north-west, west-north-west, and west, until it is 
interrupted by minor bluffs on the northern shore of the lake. This natural circular 
rampart, the top of which would be .about 50 m. abovi- the e.xisting level of the 
lake, is the high.ist and oldest indication in the lioltom ol the latitudinal valley that 
points to the lake-basin having formerly covered a more extensive area. 1 he ram- 
part is broken in the middle by the main stream ol the valle)-. .\s we travelhid 
on farther towards the south-west, we encountered seven similar shorc-ram|iarts: 
but as they are smaller than the first one, although at the same time clearly and 
energetically ccjnstructed, we may' conclude, that the lake maint.iined for a relatively 
long time the po.sition and area indicated by the highest rampart, thus aflording 
the wave-action a better ojrportunity to .shape it. Add to this, that each ol the 
lower ramparts points to a successively' smallt;r lake area and an increasing diminu- 
tion in the power of the waves', under the influence of the west wind, to build up 



• 152 


WESTWAROS ,TO l.ADAK. 


ramparts. We ascertained subsecjuently, that on other parts of the lake-shore 
beach-lines run at a very appreciably higher elevation than the highest rampart at 
the beginning of the latitudinal valley. Accordingly I was surprised to find no other 
rampart preserved above this one in the valley itself, and all the more so when I 
remembered that the circular rampart which I have just described is the oldest of 
all and yet is the biggt^st. so that it has possessed sufficient power to withstand the. 
destructive energy of the atmospluTic forces and of disintegration. We must 
suppose therefore that the lake formerly thrust a deep bay into this latitudinal 
valley, which reached a long waj' above the highest of the still surviving ramparts, 
but that it did not maintain it sufficiently long at that altitude for it to be able to 
build uj) ram[)arts, and shape them, and leave them of the same dimensions as the 
big rampart. Hither the lake fluctuated at that period, and so conspired to level 
the then existing latitudinal valley, or else it dropped so swiftly that the wave- 
move-ment was not able to build up ramparts strong enough to resist destruction. 
Finally, I would call attention to the more or less exposed position of the Ix-ginning 
of the latitudinal valley in relation to the deposition of sediment from off the neigh- 
bouring mountains. Camp CVIl, which has an altitude of 4.821 m., belongs to a 
part of the latitudinal valley which under any circumstances lies considerably higher 
than even the high«.:st of the beacli-lines that I measurtxl subse(|uently beside the 
Lakor-tso. It is about half-wa\- lietween that cam]) and the lake.-shore that we 
have to look for the })oint which lit^s at about the same level as the highest of the 
Ireacli-lines whicli 1 measured, or 133 m. above the existing level of tlie lake. .And 
from that point onwards 1 exi)ectt‘d to find at an\' rate faint indications of beach- 
lines at the same level at which I measured them elsewhere. .As a matter of fact 
however 1 did not find an)', fhis may be in great |)art due to their having been 
levelled down, coverc;d over, and gradually ])laned awa)' by the solid material, the 
products of disintegration and sedimentation, which have been carried down by 
chance streams from off the slo[)es of the mountains to the north, and deposited 
in the lowest parts of the latitudinal valle)'. On the other hand, the southern range, 
in which wc' found sucli a great number of gullies and watercourses, was unable to 
make any contriljution to the work of covering over, because all its tributaries 
terminate in the main stream of the valley, which brushes the foot of the range on 
that side. But why. it may be asked, have just these shore-ramparts been obliterated, 
whereas those which begin at tht; big sweejiing curve are still in a good state of 
preservation? I'Ik; probable reason is, that just there the northern range inclines 
to the west-north-west, and between its continuation and the old bottom of the 
lake in the lowest part of our valley there, stretches a small ridg(!, or rather a 
series of minor mountains, that are fre<|uently interrupted and detached, but still 
fairly sharply outlined and craggy. rh(;se subsidiary mountains serve as a protecting 
wall against the streams which have flowed south off the slopes of the northern 
range, bringing with them detritus and sediment. Between the northern range and 
the subsidiary mountains on the northern shore of the lake runs the latitudinal 
\alley in which Littledale travelled, thus leaving Lakor-tso to the south, although 
he saw the lake from his line of march and entered it correctly by name on his 
mai>. from this j)oint therefore my route runs a good deal farther south than 
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his. Properly speakinfj, the latitudinal valley in which Ik; travelliul is th(; direct 
continuation of that in which stood our Camp CVll; but it may also In- said that, 
in consequence of the subsidiary mountains which I liave iust mentioned, tlie valley 
in question bifurcates in this locality. 'I'he southern division widens out r.ipidly in 
order to make room for the Lakor-tso, as well as tfi effect a junction with the 
important valley which we had nearest to us on the south, the valley in wliich our 
Camp CVlll was situated. 

To return to the .shore-ramparts that still survive and the lowest part of the 
valley. They appear, then, to owe their existence to the fact, that thev wert; pro- 
tected between the subsidiary mountains on the northern shore of the lake and tin; 
extreme western part of the southern range, which possesses few transverse glens, 
while such as do exist are short and insignificant. I he main stream of the 
latitudinal valley, which is quite distinct all the way to the gap in the luggest and 
highest rampart, stops there, and beyond that ])oint no traces of (Tosion are 
discoverable. Nevertheless the breach in the rampart and the clearly defined 
channel of the stream down to that point prove, that the water does succeed in 
still getting vlown as far as that. .After a heavy rain the stream will be jiretty 
heavily charged with setliment, and one would exjiect that this sediment woukl 
deposit itself as flat alluvial sheets over the lower shore-ramparts. A'et, since this 
does not take place, the sediment appears to be deposited Ivefore it reaches the 
highest rampart, while the water runs away by a subterranean channel. Put it 
reajipears again, at any rate in part, litdon; it. reaches the existing lake, as indeed 
we shall soon see. 

Thcrt; is yet one other circumstance which must be taken into account in 
instituting a comjjarsion between that jiart of the bottom of the latitudinal valley 
which still possesses ancient strand-rampaiTs and the part in which tlK;y have been 
oliliterated, aiul that is — tim<‘. and the changes which have meanwhile taken 
place in the climate. A priori vounger straiul-ramparts .and lacustrine terracais have 
a better prosp(;ct of being |)reserved than older ones; but this probaliility is ot less 
imiiortance than the circumstance, that the lake is undergoing desiccation as a 
conset|uence of the increasing aridity of the climate. Hence at the pr< scnt tune 
the .sedimentation from the bordering ranges is less active, as well as less eltevlive, 
than it waas at the time when the lake reacheil an extension such as that indicated 


by the l)each-line which 1 measured at an altitude of 133 m. at Camp CIX. bor 
this very reason too the oklest strand-ramparts, if indeed there were such, though 
they have now vanished, would be in a higher degree exposed to be covered up 
by sedimented detritus. .Any w^ay it is curious, that just the highest ol the 
strand-ramparts, of which we crossed over eight in all, should Ik, the. biggest anc 
best developed. Hut apart from the hypothesis which 1 have thrown out above, 
that the lake, when it reached up to the Uwel of that rampart, mamlamed its t len 
e.xi.sting-level for a long period ol time, the climate being then in a mt asurt. cons .in , 
we ought also to recollect, that this curving rampart itself stretches from the h e 
pointed offshoot of the southern range and the nearest rocky portion ot the sub- 
sicliary mountains on the northern shore of the lake, ami in conse(juenc. 
situation is indubitably better protected than the lower ranipaits. 
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West of the s|)ur in which the little be! is situated, we crossed over the 
extreme tij)S ol three similar minor spurs before we reached the level floor of the 
valley and the former lake-bottom. Thus \\<\ did not cross at all over the second 
and third beach-lines counting from the tO|); l)iit we did cross over the fourth, fifth, 
and sixth, and each of these three manifl^stly forms a terrace, d'he seventh we 
passed quite close on our rii^ht hand; and we also crossed over the (aghth, ninth, 
cind tenth, these b(anj:j of rampart shape. Vhe accompanying contour sketch 
(fig. S8) will illustrate the difference l)etwe(ai the three upjjcr beach-lines and the 
three lower ones, d hese lieach-lines are curved like an arc, just as the highest 
one is, although tlu* arc grows of course wider the lower you descend, Ix^cause 
the valley opens out like a trumpet in this direction. I he l>each-lines from the 
ele\enth to the eighteenth we did not touch at all, but we left thcan to the right, 
that is north-west of our route. 1 need hardly say that these cma es are not parallel 
to one another, for they lie closer together on the steeper slopes, but wider a|)art 
in the middle, where the bottom of the latitudinal \alle\ is flattest. 



One* int(U'esting circumstance connected with tlu^ six lowt‘st strand-ramparts is 
that each of them dams up behind it a long, narrow, crciscenlic lagoon, and these, 
contain increasing!)' greatc*r (|uantitie‘s of water in proi)ortion as you descend towards 
th(‘ lakcx Similar lagoons, which formerly existed bcTind some ol the uiq>er 
ram[)arts. ha\e recent!) dried up, as was evident from certain cxiianses of xelknv 
mud which we ol)served. riiese formations pn>v(i clear])’, that the stream, in such 
seasons as it Hows at all, really does possess a subttuTanean course all the way 
down from tlie highest ram|jart, and that it gradually emerges again in th(‘ form 
ol si>rings, the water from which is damm(‘d back l)y these ramparts. Since 
however the water, although tem[)orariIy held uj), is alwa)’s trickling down from the 
upper lagoons towards the lake, it naturally follows that the low’er-l)ing lagoons, 
wliich recei\e inenuntmts from all those that lie alxne them, are the largest in si/.e. 



Ih", 8o. 


1 o the north-west we saw^ the northern end of the: lake, forming a regularly 
sha|)ed shore-line. In the saiiK; direction there appeared to be a pass, but a rather 
high one. It was in the latitudinal valley over (;n tlie other side of this pass that 
Littledale travelled. On the north-east, north, north-west, tind west, the shores of 
the lake are encroaclied upon by small .s|)urs of tlie mountains and detached offshoots 
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of moderate elevation. In the dinxtion in which the latitudinal valle>' terminates, 
that IS north-east of the lake, tin- shore is extraordinaril)- Hat. 'I'liere it elcamed' 
as white as snow; it is however covered with salt and .t^yiisum powdinarto dust 
and perfectly dry, as was evident from the thick white dotnls, which, lilown up Irom 
the shore hy the westerly wind, hung in the throat of tin- \alley like the steam tliat 
escapes from a locomotive (fig. 89). 'I'he Lakor-tso is at the in’esent time a rather 
small lake. Its water is ol :i dark green colour, its lint Inting especially heautiful 
and vivid, though at the time we saw it, it was streaked with white.-cresterl wa\es. 
The deep colouring of the water was rendered all the more conspicuous by Ix-ing 
frametl about with the ring of pure white shore, sometimes wide, sometimes narrow. 



Fig. <)o. 


'riu* ran<^^(! on the .south of llio latitudinal valh y is ni^y-cd, craigiry, aiul lii/arnt. 
Its last tran.s\'crs(* igiens liav(‘ Ix'on niodollud with great (‘iicrgy, and sejjarated 
from one another hy steep fantastically .shaped offsets. At hmgtli that range comes 
to an end in a shar|), pointcal proinontor}', at tlut foot of wliich small knohs of 
g\ psiim, onl\* a couple ot nu'ters high, projcict al)o\ (.‘-ground, W lu.’n seen 
from the south, the extreme western st‘ction of the range i)res(mts the appearanc^e 
of a very steep, oft(.‘n precipitous, wall, or rather a steep stairc'ase with high steps 
or treads. Upon reaching the i)rom(jnt(.)ry which 1 have just mentioned, we left tla* 
latitudinal valle)', and soon afterwards entered its neighbour on the south. 
Indeed it ma\’ h(3 said that vour: latitudinal valle\' actualh comes to an end on the 
western shon* of the lake, for the pass to the north-west, which I Iiave recently 
mentioned, lies so Ihgh that it mak<.:s a distinct boundarx to tlie \ alley in tli;U direction. 
It is only the northern part of the lake that l)elongs to tliat latitudinal vallew’, 
for the lake itstdf lies in a depre.ssion, UjK)!! whicli three or lour latitudinal valleys 
(.lel)oiich from the east. Accordingly the regular orogra|.)hical structure, which we 
had r(‘])eatedly observed during the immediately preceding (.la\s, comes there to an 
end, and gixes place, as w’e shall soon see, to a dilterent tyjje ot lormation, 
although c:ven then it wxis not difficult to detect signs ot the prevalent law, that all 
the mountain-ranges are drawn out from east-south-cxist to w(‘st-north-w’est. 

A few^ hundred meters wa'st ot the pointed end ot tlu* southern range tlierc' 
rises from the floor of tlie valley a round, d(.dphin-backed, detached butt<.^ ot no 
great size, with, so far as we were able to see, its westenm toot standing close to 
the edge of tlie lake. Hence we may assume, that on that side (jt it (the west) tlie 
iH'ach-lines run particularly close together. Between the end ot the range and this 
l)UUe, which, jiroperly speaking, is the western extremity ol that same range*, tliere 
opcuis a broad »gate\vay» giving an uninterrupted view’ ol the flat countr)* to the 
south. A high and w^ell-developcd rampart, ot precisedj’ the same consistencx* and 
appearance as that which lies highest in the valley, runs diagonallx’ across the'. »gate- 
^'ay», like a * threshold or bridge, abutting at each end upon the base ot the 
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mountains. But this rampart clearly lies at a lower elevation than that in the 
latitudinal valley. 

Continuing on towards the south, we came down into a flat basin, containing* 
a good deal of hard ground, underlain with thin de]:)Osits ot clay. On its sides too 
old curved hc'ach-lines wert; visible, d Ihs basin was once a bay ot the lake, cutting 
pretty dee[)ly in towards tlie east. Immtxliatel)' on our right we passeil a peculiar 
expanse of snowv white, gy|)sum, built up into jjyramids and cont^s 4 to 5 m. high, 
hundreds of them standing close together within a limited area (fig. go). On the south 
this old lacustrine l)ay is bordered l;)y two minor mountain-masses stretching 
east and west. Several of the bi'ach-lines round it are very distinct, although 
seldom so well deAelojjed as those in the latitudinal valley. On all the mountain- 
sloj)es in the vicinit\ l)eacli-lines an‘ likewise \isible, often giving the former a 
streaky appearance*. Very freciuently these long dark lines can be followed with 
the naked eye, as they run along, horizontal and imdeviatingly parallel one with 
the othe‘r. judging l)y the eye, the highest may have been situated at about 60 m. 
relati\a‘ altitiult\ Mere the high(.*r-lying be*ach-lines aj)pear to have l)ee‘n exposed to 
a more active disintegration, and conse(juently they ha\e l)een for tlie most ])art 
})laned away. 



d he western of the two small mountain-masses which border thc! baj' on tlie 
south semis out a flat offshoot towards the north-east, and it is continued by a 
rampart [)Ossessing preciselj' the same |)roperties as the two [^receding ones; that is 
to say, it consists of sand, e<irth, and fine gravel, the whole consolidated into a 
hard mass, ijossessed of great powers of resistance, d his rampart, which is about 10 
m. in height, and lias a very steep slope to the south (hg. 91), sejiarates the baj*, which 
we have just been considering, from another more to the south of it. 1 he hitter is 
however considerably narrower, afid possesses moreover the [)eculiarity of being 
ove*rhung by n^juntains on the west and l)e.ing ui)en on the east, where it forms 
part of a l)asin inclosed on almost every side by mountains, d he seven beach-lines, 
which we counted in this liay, consequently turn tlieir conv'ex sides towards the 
west, whereas those of the more northerly bay turn their convex sides towards the 
exactly op])osite (juarter. In other words, the two basins slope in opposite directions. 
h"rom our line of march I was unal)le to make out whether the southern bay is a 
continuation of its northern neighl^our, in which case the two would make a single 
bay with a big bend in it, or whether the latter does in fact belong to a separate, 
dried up l)asin, that is to say a smaller lake by the side of the larger one. The 
former seems the more reasonable view, because the rampart which divides them 
does not reach all the way to the foot of the mountain that fences In the northern 
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bay on its northern side, but leaves open between the two a <^ap with level ,<(rouiid. 

If that is the case, the southern l^ay will lie at a slii^htly lusher level than the 
northern bay, and its l)each-lincs will mark a hii^her and older sta^e than those ol 
the northern bay. Details of this character can however only be settled with the 
aid of lev^ellint^^ instriiinents and at the cost of making a prolon^tx! stay in the hr 
cality. r.liirin^t;' the return journey to Ladak which 1 was now enj^eired upon, a journey 
which only allowed me to make hasty reconnaissances, I had, for easil) inlelli^^ible 
reasons, neither time nor (jpportunity to carry out such investioations. 

Hetween the two small mountain-masses there exists also a fourth ram|)art, of 
the same appearance as the prcxialino', although it reaches u[) higher, namely to 
about 20 m., and is of orogra[)hical ratluT than of lacustrine origin. It forms an 
isthmus or threshold l)etween the two mountain-masses, and is no doubt to be 
regarded as an especially low- part of the crest that is represented l)y tliose masses. 
In exterior shapii and in consistency it is however the same as the other ramparts. 
Knsconced between these tw'o mountain-masses and the ram|.)art lies yet attother 
little bay, o}.)en towards the south and possessing the usual beach-lines. Immediattdy 
to the west of it, and l)’ing Ijetween two mountain-s|)urs, is a similar bay, opc:ning 
towards the south-east. Tlius from the subsidiary mountain thert: radiate no fewer 
than four Ijays, all running in different directions, though all doubtless at some timt* 
connected with the Lakor-ts<j. At that time the sul)sidiary mountain will have l)een 
a rock) islet, and at an even earlier period it will have formed two similar islets. 



CHAPTER XI. 


THE LAKOR-TSO AND ITS BEACH-LINES. 

Wt; now beheld, to the north-east and east, the southern slopes of the rugged, 
craggy range along the nortlK.rn foot of which we liad recently marclied, I-'rom 
the little threshold-f)ass we obtained an uninterrupted view of the ne.\t latitudinal 
valley, which comes from the east and at this point debouches upon the Lakor-tso 
depression. The surface inclines gently towards an e.xpansion of this valley. 
Ne.xt we crossed a definitely bounded area, dotted over with g\ psum mounds. 
Grass began to make its ap[)earance and on tin; northern bank of a not inconsider- 
able stream it was of relatively good (luality. (Jn the right or northern bank of 
this .stream we formed Camp C\’lll, at an altitude of m. above sea-level. This 
district was called I'sotschin-nagmo by some of thi; 'fibetans. I'lie river is said to 
be the Some-tsangj)0, though others asserted that it was the Xevu-tsangpo, while 
yet others, and they seemed to be the better informed, tokl me that the latter name 
belongs to a stream flowing farther to the south. On the south the new latitudinal 
valley is bordered by a range of moderate elevation, tluai slightly s|)rinkled with 
snow, dhis is said to l)e the Dargin, and beyond it again rises a snow-capped 
mountain called the 'rschingiio-gangla. 'I'o a snowy mass visible a good long way 
off in the west my d'ibetans ga\’e the name of Marmik-java-godsom, ami to the 
range on the north sid(; of the valley which we hail last traversed Amur. My 
I'ibetan escort endeavoured to induce me to return to the latitudinal valley by which 
Littledale travelled; they appeared to regard it as the natural >'gutter» by which to 
get rid of undesirable Euro[)eans. But when I declared that it was my intention 
to follow a more .southerly route, they admitted, that from that locality two roads 
lead west, though thev’ unite again aftiu* three days in a district called Schaligo. 
I'he southern route is said to |)ass through the district of Luma-nagmo, the northern 
by the side of Serkem, a mountain situated to the north-west. After the two routes 
reunite, they traverse a district called D.schivu-tsaga, in which is a salt lake. Our 
escort was repeatedly changed; the guards who now joined us sakl they w'ere 
sul)ject to the chief jamnu Bombo, who ruled over the district of Sengor, from the 
eastern boundary of which we were then reported to be a couple of days distant. 
West of it lies, I was told, the country of Girki, and beyond that Tok-dschalung. 
Several of these names are not reliable, because I had no means of checking them. 
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I'he river Somc-tsangpo, together with its valley, struck our caiup from the 
S. 73“ E. Its water was collected into one channel, though just below our camp it 
divided into several shallow arms, that flowed over alluvial flats and sand-l)anks. 
Its riglit bank consisted of a terraced escarpment 3 m. high, with a steep or vertical 
desctait into the bed of the stream. It was comjiosed of closeU compacu d sand, 
in part bound together by vegetation. Its left or southern bank is flat; Ina on that 
side also, though at a greater distance away, there is a well-marked terraced 
escarpment, manifestly indicative of an older level of the river l)ed. Mast-north-east 
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of the camp rise some more or less isolated rocky bluffs, imi)artin.<j an appearance 
of irresTularitv to the latitudinal valley on that side. 'I'hose that wc^re to 

us constricted the entrance of the valley, making it narrow, lo the S. 20 W . in 
the southern range yawned a rocky gateway or deep-cut gap. ns apparen y 
gives access to a fresh latitudinal valley, and beyond it again rises another lolly 
range, in part then mantled with snow, and preventing, at all events in that pait. 
all further progress towards the south. To the west stretched a chaos o moun 
ains, the orographical structure of which could not be understood without penetrat- 

sa„e a» horetolbre. On .he s„.,r a. .vhich .he h^he. 

rampart starts it dipped 66" towards the S. 43 L- At the siarp *'.^k"foL„cd 

rosJ into hard, rough elevations; but on the two adjacent areas, on which it lormcd 

pyramids and mounds, it was soft and loose as powder. 
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All day the wind blew hard from the west, half a storm in fact, and so it 
did on the 19th October, 'bhe latter day we ijave up to rest. In the morning the 
river was frozen; but by 10 a.m. it had dropped 2 dm. below what it, was the 
preceding afternoon, and there was nothing left of the Ice except narrow, knife-edge 
braidings along the l)anks. Hut by nooii all tlie ice luul disa|)peared and the river 
rose again. Its water was perfectly clear; but tlte volume was quite insignificant, 
only about i cul).m. at 10 a. m. 'Fhe marks in the bed showed however, that in 
summer tlie .Some-tsangpo can swell to a very considerable stream. By the aft<?r- 
noon the \olume had increased to about 3 cub.m., and the water was muddy, 
occasioned in great part by the friction of the ice, against the banks. As by 9 
p.m. the thermometer had again dropped to — 10'', and the sky was perfectly 
bright, without a l)reath of wind, we heard the frost weaving its thin coverlet across 
the water; though even during the night a narrow channel of running water remained 
open in the middle. 

Hard though the wind l)lew on the ic)th, it I)IeAV still harder on the 20th 
October; in fact it Idew a gale, from 7 to 8 a.m., and possibly also earlier during 
the night, a slight, but icy, wind blew from the east; no doul)t it was the wind 
that usually descends the valleys in this region. bVom 8 to 9.30 a.m. it was a calm, 
and then came all at once the usual violent westerly »trade windr., and at i i).m. 
it changed into one of the most terrific hurricant^s that I have ever experienced in 
'fibet. Here again I had an opportunity to observe how, in conseciuence of the 
dry, powdery nature, of the soil, a not inconsideraljle transportation of solid material 
tak<‘s [)lace in certain localities with the assistance (jt th(‘ wind, d his was in lact 
so heavily charged with clouds of dust and |.)Owdered gy|)siim tliat the face of the 
country was sometimes completely hidden from our sight. Hicking up these white 
clouds on the western shore of the lake, it spriad them lik(i a veil over its waters, 
so that tlu^ lake looked like a gigantic cauldron all aljoil, steaming, smoking, and 
hissing; while similar trailing fringes and com(‘ts’ tails of white dust went drifting 
in amongst the; mountains. At this time we were riding along th(‘ lake-side, and 
the wind struck us with such violence that it made the camels rock and reel, 
and those who were on horseback had to sit tight to kee|) their seat, d'hese 
>vhite clouds and th(; intense glitter of the shores wcTe so trying to the ej'es that 
even the Mussulmans and Cossacks, who an; not very sensitive on that score, actuall)' 
had to put on blue spectacles. And from the way in which the; animals also kept 
blinking tluar eyelids it was plain, that the glare was objectionable to them. 

When we started again we first forded the* river and then i)roceedt;d to travel 
w(;st. After fifteen degrees of frost (C.) the ice was stronger than on the. morning 
Ix.fore, but there was still an open channel down the middle of the; river. Neverthe- 
less the ice was not so thick but that the; animals trod through it; the bottom of 
the; channel was also frozen, and on it tlu; cam(;ls kept slipping. For a good long 
wa\’ we had the river imnuidiately on our right; generally it is bordered by scarped 
Uaraces 2 m. high and cons(;(|uentl\’ its bed is sharply defiiKxl. Between it and the 
southern range extends along, narrow strip of hard, [H;rfectly barren gravelly ground. 
\V(; then passed the gap in that range which leads l)y an easy pass over to the 
next latitudinal valley and, on our right, a small detached butte, which however 
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Panoramic view of Lakor-Tso from the 133m point above Camp CIX 
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was soon succowled hy a larj^er one. drawn out east and west l>.etwee„ tlu- 
two we ol)st;rved anotlaa- area of .trypsuin mounds. 'Die rixcr. after hu...,i„.,. 
closely tlie foot of the latter Imlte. turns al.ruptly to the nortli, as als„ ii^ 

latitudinal valley, thoiioh this soon terminates at the lake. Hen* aoain tlu v illev 
is Itounded on the south by a mo<Ierately luj,dt ran.e,,, wliich cmlminates riolu 
at the (dbow in a sharp-pointed, rugged, dominating peak, witli steep shelvings. 
fleu! again rt-gular beach-lines wen; often observed running like cornicirs alou"' 
the slopes. W'e noticed a flock of wikl-shet;}), an animal th.it is scarce in this uart 
of Tibet. 

brom the ht.'nd in tlie valley we marched towards tlie north-west, leavine the 
nvt*r Indiind us. d'his winds awa)’ to the north, until it expands into a small delta 
on the .shore of tlu* laikor-tso, which \vc. were slowK' ap[.)n)ac:hin^'. At the point 
w'lH*re we at h/nt^^th reached it a spur from the southern ranoe advance s close up 
to the shore*. I he triano'h* made* l)y our route, the river, and th(* lake-shores is 
cove'red l)y an e‘X|)anse* ol o\j>sum, exhil)itino- the usual feature's. At its w'e*ste*rn 
e*nd, ne*\t tlie* mount.iin spur, there is a string' oi .small salt la^eion.s and marshes. 
The shore* the-re* is extremely Hat anel very irn-t^ular in outline, d'he*. western and 
noi th-wH*steM u shoi(_‘s e)i the* lake! are^ ox ea'huni^ hy w ild and lofty mountains, though 
in the: ha/e* of the: storm that was then ray^ino* the*.y presented themselves merel) as 
a confused blurr. he)r this re::as()n we: e:e>ntinued some* elistanea: alono the:* shore:, the* 
yfround be‘ino le:vel and t;o()d for marchino' on. 1 uot the im|)re*ssion, that the lake 
must be* shalle^w, for as far e)ut a.s we* w(‘re' al)le te) .s(*e the: wate:r yie:amed he*re: 
and there a liolu y^rc-'en, thouiL^h .ocn(.:rally it is a elark y;-ree:n. Prol.)abl\- the: deepest 
l)art of the depre*ssion forms a flat, lexel saucer, llie: areeaneter .she)weel that the: 
\vate*r had a sp. gr. of 1.060. 

1^'rom a preanontorx^ jutting' e)ut into the: lake, and forcing' us to turn to the 
we:st-se)uth-we*st, we: obtaine'd a !Lte-Ue:ral viewv e)f the we:ste:rn e:nd of the range: which 
wa: had hitherte) hael on our left hand: it is licjth wilel anel reick)'. Immediately to 
the wa*st oi it, though se*parate*d frejm it by a ga|), ri.ses ) e‘t another big bluff. • 
C!iml>ing u|) seweral .slee:p stej>-like terraces, marking former highe r lake-levels, wa* 
at length reached a broken plateau, w liicli lies, 1 dare sa\ , aliout y:) m. above the* 
lake. On the soiitli-we:sl the desce nt from this platform is steep; anel after that we* 
hael to creiss e)ver a whole;: serie:s of eleeply cut anel difficult gullie‘s ejr wate*r- 
ce)iirs(*s, all terminating at a gypsum e;.xpanse of the usual character. Ada)ss the 
lowa:r part of it fle)w\s a river, ce)ming fre)m the S. 2(3'^ H. down a big valle‘y, whiedi 
stretches away to the south-east, affording an e.\te:nsive vww of me)untain-spurs 
jutting out (’// iU'/ieloii from e:ach siele. 'This I)ig valley thus dehouc'hes upon the 
Lakor-tso. Its lovxcr part, now e)ccupie:d l)y gypsum ele:|)e^sits, is v(*ry flat and leve*l, 
and was at relati\"eK' no gre*at elistance: e)f time a l)a}’ of the lake. 1 he river w as 
tlien carrying but little water, perhaps half a cul)ic meter: neve‘rthe*less there were 
fish in it. Om: of the "Tibetans declared, that the road from Ladak to Lhasa runs 
through this valley, or at any rate o)U' of the roads does. We pitched Cam])ClX 
at some distance: from the west bank of the stream and at the foot of a mountain, 
being only a few, possibly not more than 2 m. above the surface of the lake, which 
itself has an altitude of 4600 m. 

2 I 

liedin^ yournry in Centi’iil Asia. 1 / 
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We were now suiTouiidc^d on every side except the north by fairly liigh 
mountains^ Pfiving rise to i)icturesque scener)% which unfortunately I was unable to 
photograph because of the viokaice of the wiinl. Along Uie slopc‘s we perceivtxl 
in many places the characteristic dark lines aiul cornices, the origin of which cannot 
admit of a moment’s doubt when their |)erfectly horizontal courses are borne in 
mind. 

At the s|)ot where w<.t first struck tlu! lake., the rock consisted of v(‘ry hard 
conglomerat(N dipping 30'' towards the- N. 52'' 1 * 1 ., and at th(‘ point where we again 
left it behind us the sam(' sjiecimen of rock was di|)[ung 83"^ towards the N. 3(y’ bl., 
though of this 1 am not |:)i“rfectly sure. I'he strata appeart'd however to dip 
predominantly towards the north and north-east, lor the* southcTii slopes ol tlu; mount- 
ains are alwa\s stei'p, as they were during the preceding day’s journey, d'lui soil 
of all the low, le\'el expanses, or vallt^y embouchures, that opc.-n upon the lake is 
heavily impregnatt.‘(l with g)psum. ft gleamed whit<‘ through tlu! sand and gravel, 
and clouds of white dust wen^ whirled up in the track of t)ur caravan, d'his expanse 
of gy[)sum, with its white mounds, jiyramids, and knolvs rising onl\’ a few- meters 
from our camp, formed a ver\- strange and unusual s])ectacle. Its outer margins 
went just as sharply drawn as those of the otlutr similar areas which w<t had 
jjassed. d'his glittering white (txpanse, emlxalded amongst th(t dark mountain walls 
and lying beside the giaten waters of tlut lakct, gavat to the scene a remarkable 
air ol chilliness and d(‘solation; in lact, it lookitd more like a snow'-drift, in which 
the snow had assumed unusual shaj^es, or liktt tlut rough and porous surface of a 
glacier exjxjsed to thtt iiutlting influence of the summer sun. Apart from these 
little elevations, the suriace ot the. gypsum (txpanse was perfectly Ittxatl, that is to 
sa\- its base f<.)rms i)ractically a plain. 'Fhat the g\'psum was derived from the lake, 
and was de[.)osited on its former bottom, is j)erfectly exident, for tlu^ xvhite levtd 
expanse continues a little way in uikKt the xvater. Originally these gypsum dejM)sits 
were horizontal, th(^ lujrizontal rings can l)t^ distinctly se.en in the sid(^s of the mounds; 
but erosion, rain, and xvind have all conspired to eat them awax' and make their 
surlaces irregular. I he ellects xvhich the xvind produces luM'e during the dry st^asons 
of x\int(T and spring are the same in kind as those which wt: have studied in the 
Desert ot Lop, though the irregularities ol suriace. there an; ot a different character, 
namely the parallel jardangs. When you xvalk betvvee*n the mounds towards the 
interior of the expanse.*, and hnd that the xvhite surface is soft and brashy, often 
thin and powdery like potat(j flour, you are astonisluxl that the entire deposit was 
not long ago blown right axvay by thos(; violent xvesterly xvintls. S(;eing however 
that this |)articular expans(! rise-s onlx' a very slight degree above the existing level 
ot the lake, at our camp only about 2 m., it would setan that the area has been 
(.*xpos(;d at rt.latively so recent a date that the wind has not yet been able to com- 
plete th(; work of destruction. specimen of the gypsum xvhich I l)rought home 
with me has l)een sulqected to a pn*liminary analysis by Mr. G. Aminoff, and he tells 
me that dt cejnsists tor Ijy far the greater part of round particles of gypsum, amongst, ^ 
which occur a smaller numb(T of angular grains of (]uartzite.» The latter. are being"^ 
carried thither noxv every day by the xvind, and formerly, xxdien the area was upcl<^' 
water, by both wind and brooks. 1 he river appears practically to disappear in 
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lower part of this Kypsom ospaoso, tho.,Kl, the I, whirl, fonos its , „,„i„„a,i„„ 

be sen, lor a lolly cl, stance. Opp.csite it, mouth lie a ample of small ishncis 

composed of the same white gypsum. ^ i^JaiiUs 

On the 21st October we had ma-niheent ueail;er. the wind bein-. l.-ss violent 
than iibi.al, nor did it Ireshen up until the afternoon. The sks- was as always bri.du 
and pure an.l ol a deep blue, an.l the vivid .sunshine in which the scene was ba. he, 1 
caused iLs bo d, b.xarre, ami shattere.l relief forms to stand out with e.Mraor.iinarv 
dustinctness. loom Camp CIX we had a maernificent \iev\' uf the western lurk o\' 
the ranee whose northern foot we were followin.e. Its most northerh culminatintf 
peaks were visible to the N. 69“ hi., its loftiest crates to tlm S. .S’, h! , while ya 


/ 



Fig. 93. CoVMP CIX. 


another great pinnacle towered up to the S. 63"^ K. d liese mountains consist in 
great part of detritus, slojiing down evenly and rather sleepl\ . with sharp summits, 
|)eaks, and ridges rising al)Ove it and lioltlly cleaving the sk)' far aliove, their flanks 
shrouded in the gloom of the shadows cast by the intense sunlight. dO the S. 
49 li. we ol)servetl a gap, with a transverse glen in it that unites with the main 
valley in wliich the ri\'er flows. Its termination was \'isibk: to the S. 27° K. Ihe 
river is said to bear the same name as the lake, namely Lakor, though some 
fironounced it Lagor. It is up its slowly ascending valley that the road from Leh 
to Lhasa is said to run; so that hithiTto we had been travelling to the north of it. 
d'vvo of my Cossacks, who rode a good l)it up the \'alley, thought they saw, from 
a suitable point of vantage, a smaller lake, and it was from it they assumed that 
the river originates. 1 his is very probable, es|)eciall)* when it is remembered that 
the river Lakor, notwithstanding its very small volume, contained fish, ddie volume 
which it then bore is no doubt constant during the winter, and is for the greater 
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part clerivcd from spriiii^^s; thoiiij^h it will undoubtedly l.)e frozen, perhaps right to 
the bottom, and will give' rise to vast ice-sheets in the floor of the valley. Under 
these circumstances the presence of the fish would be accounted for by the issue of 
the river out of a lake, for thev can of course retire into it when the river freezes. 
But end of OctofxT though it was, the fish proc(‘eded, as we have seen, as far 
down as the vicinity of the salt lake. As for tlie gypsum expanse nt^ar the v.m- 
bouchure, it narrows rai)idly uiJ-stream to a taptning [>oint, though al)Ove that there 
are still a few detached |)atclies. It is just possilde, that what the Cossacks took 
to be a lake may in reality have hv.c.n nothing more than another gy[)sum area. Any- 
way the point cannot be settled until after a fresh journey. The valley of the river 
Takor would certainK offer a convenient road into southern ddbttt and the regions 
in which Nain Singh's great lakes are situated. 



I'ig. 94. CAMI’ CIX; SOMi: HKACH-f.INES FAIMIA VISllU.K «)N IIIK SASIKRN SIDK OI‘ I'lIK VALT,r,S. 


As for tlie view northwards from the same encampment, I noted the following 
outstanding features as framing in the ilecrpest part of the depression, anil reproduce 
them on an accompanying sketch. To the N. 32 E. appeared an interval 
cornxsponding to Littledale*^s latitudinal valley, d'he lake .stretches from the same 
(juarter towards the N. \i. In th(‘ N. C" E. rises the peak which I have designated 
O2. In the N. 4° W. is a gap between two cons|)icuous u))swellings, of which the 
southern bore. N. 19"" W. ; while in the N. 41° W. was a pyramidal summit and in 
the N. 64*^ W. the latitudinal valley that we were about to travel up. South ol 
its termination lies the eastern fork of the range which ran close past our camp 
on the west. It was on this range that we measured the beach-lines. It sub*- 
sequently turned out to belong to a range of moderate elevation that nms towards 
the: west. South of it is the end ol a .smaller latitudinal valley, upon which several 
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glens open out from the west, south-west, and south. Its enxled watcrcoursi- lias 
been olditerated, anti disappears before it reaches the gypsum area. South of Camp 
CIX rises an almost free-standing butte, which, 1 havt; no doulg, is ne\ eiihcless 
connected with the range that forms the left-hand, or south-west, boundary of the 
valley of Lakor. 

From Cami) CIX, with tlu^ help of two of the Cossacks, and my levellinL;- tube 
and tape, I made a levelling- of the moiintain-slopths that rise west of that camp, my 
purpose to ascertain tlie ek^vation of the liighest visilde Ijeach-line above the 

bottom of the valley. Wit made our start from the ed^e of the level, tlKnigh 
lumpy gyi)sum area, and, as I have already said, I estimatetl i/s altitude to l)e 2 m. 
above the surface of tlu^ existing- lake. Our startino-i)oint was situated at least one 
kilometer from the lake shore, d'he tul>e was fixed at 1.50 m. above the iL^roimd, 
so that each succc^ssive station u|) the slope means an increase in elevation l)y that 
amount, d'he distance Ijc^tween the stations was measured with the tape, and decreased 
pretty constantly tis we ascended and as tlu! a.scent increased in stee|)ness. The 

sketch (FI. 27) shows alone^ the measured line a number of irrey-ularities with a 

stet‘per jjitch; these are to Ije ascrilual to the l)each-lines. 

I'he distance between our startiiio-point and the first station amountct! to 
19S m., that is to say we had to advance nearly 200 m. in order to asctaul i' 2 m. 
The next two sections measured 56 and 61 m., then tlu; distance dropped to 35, 
16, and 13 m., then incrc-ased to 20.7 and to 19.1, but after that remaincil |)retty 

constant at 10 m. or a little oxa-r all the way to; the^^ kiot . of a small eminence, 

which we. left on tlu! riifht. After that howexer the distance* orexv as short as 8, 
7, 6, and 5 m., and during the last piejce of the avay it '1<ip^)t bt'txveen 3 and 4, 
sometimes 5. I'he very shortest distance in xvhich there \\ as’ a rise of C 2 m. xvas 
3.12 m. The highest point at which the last indications of ancitait beach-lines wtire 
visible laj' just Ijelow or on the 50 m. distance-liiu' from a bed ol (piartzite that 

[)ierccxs the loose detritus. 1du* number of stations xvas 85, so that the last or 85th 

station li(!S 130.5 m. al)ove our startini^-point, or about 133 m. aboxe the then 

existinj;i[^ lexel ol the lake. Ihe line ol mi^asiuaunent ran toxvards the S. 07 W -i 

toxvards the summit of the fork. Alontj this line xve passed fixe l)each-liiu:s, all 
quite distinct, thoutjh in point of distinctness they xvill not bear com[)arison with 
those on the mountain-slopes at the east end ot the dei^ression. At the: highest 
[)oint on this xvestern end we de:tected no signs ol an ancient beach-line; but 1 con- 
tinued my measuring that lar, so as to ascend to the same altitude as the high 
est of the l)each-line:s at tlu: oi)posite end ot the deqn'ession. Ihus the highest 
visible strand-rampart at the outlet of the valley lies at an altitude ol 133 m. above 
the lake. 

We have now th(.:refore to compare the two opposite slopes. Ihe outlet ot tie 
valley falls with extreme gentleness northwanls towards the southern shore ot the lake. 
On its eastern or right side the valley slopes towards tlu; west, and on the opi)osite 
side, that up which we made our measurements, it slopes towards the east. us 
circumstance is of radical importance, and indeed it is oln’ious at the first g ance, 
tor the beach-lines which occur on the wt;stward-looking veisant aie incomjxtra > 
better developed than tlujsc on 'the eastward-looking \eisant, anil this law to i s 
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good, not only for the slopes which we are now considering, but for all others in 
that same region. 'Fhe accompanying coloured plate (PI. 26) will give an idea, 
half in perspective, half schematic, of the vimv which we obtained from the highest 
point that we reached of tlu: opposite slopes around the outlet of tlie valley. Owing 
to the deej) shadows the beach-lines which fell within them came out with extra- 
ordinary sharjjiiess like black cornices, horizontal and as straight as if drawn with 
a ruler. On that part of tlie sIo|)e which lies nearest to the lake we counted eight 
bt;ach-linc\s, thougli th(‘ three lowest are quite sliort. On the southern section of 
the same versant we ol)served seven, forming the immediate continuation of the 
preceding; though the same individual beach-line may be differently dtweloped in 
difftTent parts of its circuit, owing to the nature of the ground and other local 
circumstances. 13 elow' the lowest of the st‘ven lines the slo|)e is everywhere streaked 
with a number of similar lines, tliough much more faintl>' indicattTl; seen from a 
distance tht^.y l:)ear a certain resemblanci! to the characteristic sheep-tracks often seen 
on the grass-grown slopes in the vicinity of the nomad encampments. 

Of all the beach-lines which I have mentioned, the highest is tlie most strongly 
developed; it runs lik(" a Idack protracted line all along tlie face of the mountains, 
right away to the hard rock)' l)uttress in tlu! S. 83^ E. Pelow it come two smtdler 
lines; but the fourth from the top is especially big, though not so dark as the 
highest one, the reason being that the slope tliere is not so steep, so that it lies 
partly in the shade. It is the high(‘st line of all that corrt^s|)onds to the 85th station 
in our lev(.‘lling, and conse<|uently it is situated 133 m. above tlie existing level of 
the lake. Nor is there anything surprising in the varying dtigrees of entTgy wath 
w'liich the differiait beach-lines are indicatetl; more surprising is the successional order 
which distinguishes them in this respect. ()ne‘ would have exix^cte‘d that the high(‘St 
lines, in consec]uence of their greater age, would have been more seriously attacked 
by wind and weather, and conseciuently would hv. less conspicuous than those below' 
them. Put instead of that we find, that it is the highest which is the: most strongly 
developtxl. Since now' this line runs about half-way up the slope, one w'oufcl expect 
to find above it at all events faint indications (.)f )et older beach-lines. Put the 
beach-line in (juestion divides the slojie into tw’o sharply diffenmtiated sections. It 
is only the slope below' it that is scored w'ith bttach-lines. I hctse circumstances point 
unmistakably to the conclusion, that the highest line must mark the level at which 
the lak(! w\as maintained constant and unchanged for a long period of time. At 
that period the Lakor-tso covered an incomparaldy greater area than it does now% 
and it belonged, I dare say, at any rate in part, to the same category of lakes as 
the I schargut-tso and the Naktsong-tso, that is to say, it had rocky and picturesque 
shores, rocky peninsulas and islands, and of course a very much greater depth than 
is probably to be found to-day in any single Tibetan lake, unless we except perhaps 
the d'engri-nor; though I doubt very much whethi.r even that is deeper, seeing that 
it lies in a relatively flat basin. Ihus during the last few days we had been march- 
ing over an old lake-bottom, and the latitudinal valleys that wtt there made acquaint- 
ance with w^ere formerly deeply penetrating bays of the lake. In the valley in w^hich 
Camp CVIII was situated the strand rampart was at a considerable distance from 
the shore. I here w^as there no beach-line corresponding to that which I have 
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considered as the hi.^diest. d'his 1 ascribe to the fact, that it is situated lowest 
down in a part of th(i valley which has been relatively more exposed to erosion 
and inundation. At Camp CIX we found bi^r expanses of 3L;yi)sum and a numlx r 
of strand-terraces; but these have l>een caused by more recent positions ofthc lakt ; 
yet even the lower part of the outlet of the Some-tsanopo vall« y, which issues just 
there, has a l:)ay pointing- towards the east, d'here was also another similar ba^' 
in the lower part of the t/ial'ZL^eo- of the river l.akor, and it has tlua'e left dej>osits 
of gypsum btthind it. This last ]>enetratcal to\vards the south-south-C!ast, and at tlv^ 
period in (juestion this lake had a very extraordinary shape, in that it r(*seml)le(l a 
hand with outsjjread finger-like bays, or a star-fish with its arms radiating in every 
direction. 

The high(-‘st bciach-line was thus formed at a time when the climate of d'ibet 
was distinguished by its great constancy, and when the i>reci|dtatioii was so steady 
that the lake was subj(‘ct to no fluctuations of level. 1 Itaice th(! wave-action, Avhich 
both intrinsically and as a constxjuence of the greater extent of the lake, was aide 
to engrave much dt*eper effects not only upon the hard rock, but also upon the dis- 
integrated matt.*rial of which the shelving acclivities are compostxl. Il the slopes which 
at that period plunged down into lake ever did bear signs t)f yet higher levels, 

they have sincx^ tlien Ijeen so long exposed to wind and weatluT lliat any sLich signs 
were completely ol)l iterated befon! the lake began to fall in th(! constant way shown 
by the lowta' abrasion-lines. Atld to this, that the great exUuU to which the lake 
then spread out, as indicated by the highest beach-line, is a proof, that the |)reci|)i- 
tation was at that time much n\ore copious than it is now, and the direct erosive 

action playing upon the mountain-slopt^s was thus much greaUT, and this will in a 

measurt! hava^ contributed to the destruction of any beach-lines that may have existed. 
^11 these things explain why above tlu! highest beach-line w^e failed to discover any 
others of a similar character. 

Since that time the. lake has dropped, though not with aljsolute regularity 
and uniformity; for had that been the case, the abrasion would at the most have 
only polislied and smoothed the slopes, without leaving an)' beach-lines, or rather 
the successive abrasion terract^s would im|>c‘rceptibl)' have merged one into the other. 
'Fhe subsidence of level from the highest bt!ach-line downwards took \Ai\ce re- 
lativ^ely swiftly, so that there is an appreciable interval between that beach-line and 
its next highest neighbour, d'he latter is comparative!) slight, and thus is indicative 
of a shorter continuance of le\T^l at that altitude. At the fourth liiu? the 

would again appear to have maintained itself for a very long pe riod oi time. I he 

beach-lines which come below that are all distinctlv inarktxl, though nothing Wht. 
so energetically' as at the higlK.*st stage and the fourth. 1 he bieach of continuity 
between the eight beach-lines to tlie left and the se\ eii to the light has l>et,n caused 
by a hollow in the mountain-slope, in which erosion, and perhatis also avalanches 

of gravel, hav'-e produced more conspicuous effects. 

'Fhere exists one great and obvious difference between the eiglit ui)i)er beach- 
lines and the great number ot others — w'e countevl fiftetn distinctly vv 11c 1 exist 

below them. 'Fhe former are very prominent, the latter but faintly indicated, so 

faintly in fact that they can only' ’be distinguished vvath difficulty. ns piovcs tiat 
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the desiccation of the climate has advanced much more rapidly of late than it did 
formerly. Durin^^ the period which resulted in the creation of the eighth beach-line the 
lake maintained its levtd for a relatively long period; but since then it has stood at 
each successive lower level an increasingly shorten' |>eriod, and consefjuently has not 
been able to incise morc^ than faint marks on the acclivities which surround it. 'Fhe 
whole of the bay which [)enetrated up besick‘ the mountain on the versant of which 
these lines are indicated is now (‘ntireh* dried up, c‘xcept for a slight remnant, and 
the no doubt very shallow basin ol the lake that still survives will assuredly in du(! 
time disappear also. Of course there may have btHui oscillations, in the course of 
which the lake will ha\ e risen to one of the older be^ach-lines, but on the whole 
these indicate that the lake has bam constantly shrinking, and this i)rocess became all 
the more pronounced in proportion as it dr(>pped from the higher to ibti lower lev(-ls, 
the rate of subsidence having progressively increased. Although the higher beach- 
lines were thus for a longer j)eriod exposed to tlu! influence of the weather, never- 
theless in consequence of their great dev(*lopment they possessed so great a power 
of resistance that even to-da)' tluij’ are incomparal)!)’ biggta* than those which lie 
btilow them. 

From the line at 133 m. we enjoyed an (‘xcelhait gc'iu'ral view of the north- 
western, vv ( Stern, and southern |)arts of the Lakor-tso, though we were unal)h! to 
see its eastern section, owing to its penetrating into the lowest part of the great 
latitudinal valle\'. Fhe northern and wesn^rn shon^s are in general more mountainous 
than the tjastern and southern. ( )n tlui west si(hj in (ispecial the mountains i;)lunge 
down st(!epl)' into the lak(!, although evaai thiTe the\' h^ave room for a narrow strip 
of shore between their own foot and th(^ existing water-line. I'hat strip is of a 
white colour, and sends out capes which bore (from us) N. 35'^ F., N. 39'^ It., and 
N. 41 * 2'' K. d'o the N. 49 \i. wo noted the |)r()montory that Juts out from the 

mountain with the beach-Iin(.*s. d'he parts of the lake that were then visible to us 
extended fre^rn N. 9"^ F. to N. 63'^ F. The mountains exhil>it(!d tints of reddish 
yellow and l^rown, which, when contrasted with the whit(! of the gypsum aiuj the 
green waters of the lake*, im[>arted a great richness of colouring and varietj' of 
ehect to the entire scene; whih^ above the whole stretclu^d the vault of the sky, 
light blue and without a s|>eck of cloud to mar its purity. And yet, in s[Mte of this 
freshness of colouring, the scene: was strangely chill\ , lifeless, and desolate. 

I would recommend any future! expedition, that may be sufficiently equipped 
to admit ot its making a prolonged stay in this region, to map in detail the basin 
of the Lakor-tso and determine b)' accurate measurement the [)Ositions of the old 
abrasion-levels and beach-lines. .\ map on which all these concentric lines are en- 
tered would gi\'e an espticially clear idea of the shrinkage o( the lake and of the 
variations of shape which it has successively undergone. Yaks only ought to be 
taken, and the \isit should be made in summer, when the grass is rfpe. 

In my note-book dealing with this part of Tibet I have written on 21st Oct. 
the following sentences: »l)uring this day's march it was plain to see that on all the 
slopes facing west the beach-lines and abrasion-terraces are much more strongly 
developed than they are on the slopes that face east, where, especially on the very 
soft material, they are not at all noticeable. On the slopes that face north or south 
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they are only moderately developed. As this arrangement seems to be the rule, 
the question naturally arises, what can be the cause of this? The answer is obviously, 
the same cause that is operative to-day, nantely the westerly wind, which is prer alent 
during the greater part of the year, or at all iwents during the colder half of it, 
and which blows with the regularity of a trade-wind. Under this constant and violent 
west wind the waves of the lake are driven against the eastern shore, where they 
are unceasingly active, filing, washing away, and abrading the shelving acclivities 
and rocks that dot the shore-line, the whole weight of tin: lake locating as it were 
upoit them; whereas the western shore is sheltered behind l)ig mountain-masses, so 
that there the effects of the westerly trade wind are almost entirely neutralized. The 
northern and southern shores are also exposed to the action of tin; waves, though 
in a Ifcss degree than the eastern. But since there do exist beach-lines and terraces, 
still distinct, on the: west, as for instance al)ove our Camp CIX, though in comparison 
with those; on the: oiqiosite; sloi)e;s they are; verj- slightly elevele)pt:el, their existeiice 
proves that othc;r winils besieles those from the we:st elo some:times prevail, and may 
pe)ssibly e;ven be specially characteiristic e)f some othe;r season of the year, say early 


summe:r.» 

By me'ans of a eletailcd inve;sligation such as that which I have just indicated 
it would be pe)ssible: to determine with almost mathematical certainty the: relations which 
the east and the west winels hetld with respect to e)ne another, that is the percentage; 
of all the winels visiting that region which blow from the cast and from the west 
respectively; and the result would go to show, 1 feel certain, that the latter are, 
both as regards frequenc>’ and as regards strength, far sui)efior to the former. It 
would of co'iirse be essential to compare the beach-lines at iderrtically the same level, 
although it is scarcel>- conceivable that the proportion between the winds from the 
different (juarters can ha\T; in the slightest degree changed during what is, geologically 
speaking, the short i)eriod in which the lake has been subsiding. bVom that point 
of view'’ the percentage would no doubt be the same at every level that is indicated 
by the successivi; Inrach-lines. Ami considering the accentuated character ot the 
physical geographical featurc;s which rlistinguish the whole ot the '1 ibetan highlaiuls, 
that vast upheaval of the earth’s crust which is bordered on the south by troincal 
lowlands and a warm ocean, it is very reasonable to suppose that the wind has not 
changed in such a relatively l.rief period as that, even though the moisture of the 
atmo'splu-rc and the precii)itation have both diminisheil during the same period, as 
they naturally have done in consequence of the lake’s own shnnk.age. It is sdf- 
evident, that we should arrive at erroneous conclusions, if we tailed to lines igae 
and compare together beach-lines at the same absolute altitudes; for, as we have 
seen, lines at different elevations above the lake have reached dil erent deg. ei^ 
of development, .so that one line will indicate the level that was main ained by ^ 

hake for twice, or even several times twice, as long a perioc as >re^and in 

one thing there is that does not admit of a shadow of a doubt both hm. and 
other parts of western Tibet in which I observed similar 
tliat even at the period when the lake stood at the 133 

blew with a frequency that was incomparably greater than all othei wind. 1 
together. j, 

Hedin, Jmrnty in Central Asia. If 
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And even with regard to the power of resistance possessed by the abrasion- 
lines and aljrasion-terraces that do survive, the wind still continues to i>lay a not 
unessential part. At the present time the slopes facing west are in a far higher 
dttgrec exposed to the effects of deflation and corrasion than those that face east, 
becausi^ the latte*r lie sheltered against the |)r<.xlominant westerly wind. So far as 
this influence is conc(‘rned therefore, the latter are more likely to be able to defy 
the tooth of time than the former, wliich are incessantly subject to its attacks. 

If we wer(i to follow oiKi of the best marked of these beach-lines all round 
th(! lake, as w(dl as we could, entering into the valleys, creeping along the mountain- 
sides, and skirting round the rocky promontories, and so describing an extremely 
irr(*gular figure, we should certainl)' fiml everywhere abundant and convincing proof, 
that the line^ is shari)er and more distinct in the east than in the west; all the same 
wc. ought not to forget, that formerly the difference was probal;)ly much greater 
than it is now, l)ccaus(! the mountains on the eastern side of the lake were then 
din.‘ctly exposed to the filing of the wind, while the mountains in the west were 
sheltenxl from it. And if we confines our attention to the beach-lines which I have 
iT'centlj’ described on the slopes of the mountains that rise east of the gypsum area, 
and bear in mind that those same beach-lines decrease! in siz(! from above down- 
wards, in conse(]uence of the increasing acceleration in the desiccation of the lake, 
we are justified in concluding that the difference in size btitween the upper and the 
l()W(.‘r beach-lines was greater formerly than it is now; the reason being, that the 
upper beach-lines are in a higher dejgree than the lower directly exposed to the wind, 
which strikes them at a level at which its progress is less im[)eded by friction with 
the surface of the earth. 'Fhe lower the lines lie, the greater is the protection they 
derive from the mountains in the west, which break the force of the westerly wind. 
Thus it is not only time per se^ but also the varying power which the wind exercises 
at different altitudes, that tended to make the upper beach-lines formerly much 
mort! pronounced and much more developed than the lower ones, beyond what the 
different sizes of the several lines themselves suggest at the j)resent day. 

W'c have found that the uppermost beach-line, is bigger than any of those below 
it, and have assumed that this points to the lake having maintained a constant 
lcv(!l during a relatively long period. But there is yet one other factor which ought 
not to be entirely nc!glected when we proceed to compare the different abrasion- 
lines one with anoth(T. When the lake stood 133 m. higher than it does now, the 
relative altitudes of the surrounding mountains were of course 133 m. lower than 
they are now. 'Fhe surface of the lake was consequently then in a far higher degree 
exposed to the wind, which had in this locality freer play and was less impeded by 
the r(!lief of the mountains. Independently of the area of the lake, the beat of the 
waves was therefore! both higher and more powerful than it is now, when the lake 
lies lower and Ixttter protected in its deeper basin. Then to this we must add the 
gr(‘ater area of the lake, a matter of prime importance in determining the height 
to which the individual waves rise. When the lake was 133 m. higher, its area would 
Ix! se\x‘ral times greater. The breadth of the valley outlet, in which stood o\ir 
Camp CIX, was then at least twice as great as that of the southern bay of the 
existing lake. Let us say that this would double the abrasive power oC the wav^s^ 
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and that that power was again doubled by the leve.l of the lake being 133 m. 
liigher. Ceteris paribus therefore the abrasion-terrace, which the waves are now 
creating on the western shore of the promontory visible to the N. 49 K. (see tin; 
coloured plate) ought to be only about one-ejuarter as big as that situatcsl at the 
133 ni. level. 

All I desire to say is, that it would be wrong to make time and th(; constant 
position of the lake exclusively responsible for the circumstance that, c. 4'., the lughest 
beach-line is the most developed; because the additional circumstancc;s, that tlui vsind 
>vas tlten stronger than it is now by reason of the smaller friction, and that tin; beat 
of the waves ’ was higher by reason of the same cause, as also by rc-ason of the 


greater area of the lake — these circumstances account to no slight extt.nt for the 
greater development of the higher-lying terraces. In other words, apart from the 
disintegration and corrasion operative at a later period, the abrasion-terrace that is 
now being created at the western foot of the recently mentioned i)romontory would 
refpiire at least four times as long a period to become as much d(;veloped as tlu! 
133 m. line, or in other words, the lake ought to remain at its present level at 
least four times as long a period as that in which the 133 m. line was formed. 

To sum up. These old beach-lines offer incontrovertible proofs, that the 
Lakor-tso is shrinking and contracting, and is advancing to meet the same late; that 
has overtaken many of the lakes which we encountered subs(;f|\iently, that is to say, 
it will dry up completely. In each and every one; of these energetical 1>' marked 
beae:h-lines we have; as it were a distant fossilized* echo of the song which the; 
wavt;s once; sang wlu;n they beat themselves against its rocky shores. With the 
help of the perspective that they open out, om; can adumbrate a distant past in 
which the physical geography of Tibet was in essential particulars different from 
what it is now. Orographically the- countr>^ has since then undergone no other 
change exci:pt that which has be(;n occasioned by the still progressive disintegration. 
But 'the number of lakes was then greater, and each separate; lake; was of greater 


size; the rivers carried down fuller volumes to this self contained basin, the prcti])! 
tation was more abundant, white-robed rocks commoner, glacier arms, which are ne)w 
rare as well as rudimentary, were then general, and descende;el lower down into the 
valleys, and, as a consequence of all this, the erosive energy was as a rule more 
active than it is at the present day. In the levelling of the highlands water played 
;i more important part than it does now, tor at the present time it is the rein in_,^ 
power of the frost, insolation, and wind which in combination continm; to counteract 
the formation of mountain-ranges, while aqueous erosion plays but a secoiulary m e. 
On the other hand, as I have already suggested above, the wind does not apin;ar 
to have altered since then its characteristic properties; for at that time also tlie 
prevailinif wind blew from the west. But the sky was inoie frecjiienl ) ant more 
.heavily clouded, hail and rain .showers smote more often u|)on the are mountain 
sides, and the earth was, I feel sure, not seldom coveied with a connectec 
of snow, though snow is now an infrequent .sight, at all events it was so uiing le 


autumn and winter of 1901. 
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FROM THE LAKOR-TSO TO THE BONDSCHING-TSO. 


iM'om the hiirhest point that we measured we continued alon^^ the foot of the 
mountains until we came to a little Hat col (4,688 m.), formint^ a water-divide 
between the Lakor-tso and quite a small lake, intensely salt, situated immediately 
west of it, and according- to my aneroids at an altitude of 4,572 m. On its 
southern shore two l)road gullies intersect one another, and u|)on thc^m open out a 
number of transverse glens which cut their way through the southern range. 
I'hese two gathering gullies are separated from one another by a ridge running north 
and terminating at the lake in a free-stantling, conical mountain, which goes down 
abruptly into the water, 'bhe shores of the lake, with the exception of that on the 
west, are mountainous, and where Hat they, like the corresponding shores of the 
Lakor-tso, are white with deposits of gypsum, and the water has the same beautiful, 
pure green tint. After crossing over the second gully, we reached the shore, which 
we were forced by a steep headland to follow for a short distance. Hence we 

obtained a good view of the little lake, which is as usual elliptical in shape, with 

its long axis stretching from east to west. On its northern shore rises a not incon- 
siderable mountain-range, the western section of which is reproduced on Plate 29 

To the N. 59*^ li, lowered up the peak A3, and behind it, to the N. 61® K. another, 
belonging to a higher and more northerly range. The strip of level shore is broader 
in the north-cast and gleams white with gypsum. Along the line of continuation of 
thci lake! towards the east there is a very low pass, separating this lake from the 
adjacent Lakor-tso. The acclivity from the eastern shore of the lake up to this 
little pass is moderately steep, and on the slopes facing west there are again some 
strand-terraces, indicated with great sharpness and distinctness. 

After skirting round the headland, we marched up a rather steep transverse 
glen, which there debouches upon the lake, and approached a small and in every 
way secondary pass, and then on the other side of it descended into a similar 
transverse glen, in the lower part of which we made Camp CX, at an altitude of 
4,596 rn., that is not very much higher than the lake. 

On the declivity, leading down from this little pass the old strand-terraces, 
although situated in detritus, but detritus that is still fairly hard and consolidated, 
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are again very beautifully formed, being arranged along the sides of the glen 
with the regularity of the rows of benches in a circus. On the eastern declivity 
going, down from the; same pass there are, on the contrary, no ancient beach-lines. 
Thus we have here again a fresh proof, that the west wind prevailed also in ancient 
times: the western versant was exposed to the wind, whereas the eastern versant 
was on the leeward side. On the next mountain- wall, west of the camp, which was 
rather steep, the ancient terraces show up with especial distinctness when seen 
in profile (fig. 95). 

As the water-dividing col which we had just 
crossed over lies only 100 m. above the Lakor-tso, 
but the highest beach-line lies 133 m. above the lake, 
the two lakes must formerly have been connected at 
this point. And the same thing would obtain, though 
with all the greater certainty, at the considerably lower 
pass which we observed immediately east of the lake. 

Hence the two detached mountains which stand between 
these two cols will at one time have been islands. At Fig. 95. 

that time the little lake, which the Tibetans called 

Dschivu-tsaga, extended a good long way towards the west, the latitudinal valley 
in which it is situated being especially flat in that direction. From the same point 
we had to travel a long way west before we again found ourselves at the same 
level as tlie highest abrasion-line overlooking the* Lakor-tso. Camp CXI, though 
it was indeed not very far from Camp CX, lay, according to my hypsomctrical 
instruments, only 5 m. above the level of the Dschivu-tsaga. And we discovered 
abrasion-terraces to the west of Camp CXI. At the tipie when the 133 m. level 
was being carved on the mountain-side the conjoint, lake must therefore have had 
an. especially peculiar and complicated shape, reminding one of the I schargut-tso. 
Two or three of the mountains that now stud the shore of the Dschivu-tsaga were 
then circular islands, situated quite close to the shore. What remains of the once 
huge lake is now divided into two very salt basins, circular or oval in shape, with 
niore regular and less indented shores, thus approximating to the conchoid type of 
basin that is characteristic, for example, of the Selling-tso. 

’ ^ The country around Camp CX was fairly interesting. At the foot of the 
southern mountains, which approach quite close to the lake, a copious spring gushed 
out, yielding a bright rivulet of the most beautiful water, and this trickled ^long 
between grassy overhanging banks. The ground was sandy and the grazing good, 
at all events better than any that we had come across during the last few days. At 
that meridian the lake has already come to an end, and is continued westwards by a 
flat gypsum area. But in the same locality, just below the camp, the rivulet empties 
into a pool, and north and west of it there are one or two similar pools. Around 
the^ were big flocks of gulls, a circumstance pointing to the water being fresh, at 
any rate in jplaccs, or only slightly saline. Strange to say, in this short, steep brook, 
in vwhich cascades iVa foot high are by no means uncommon, fish were swimming 
about to that the spring which feeds it will flow all the year round. The prospect 

ndoh ai*d north-west, where the immense gypsum expanse lay, was however the 
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most interesting. Here again perceived the same conical and pyram|dal elevations 
^ and irregqlarities which I 4 iav<^ mention^ as cha/acterizing the gypsiitji iirea roupd > 
titC shores of the Lakor-tso. Here however there are oth^s,’;tiiat resemble^ terrac^ 
and platforms) that is to say they aVe JeVel or but gently uodiilating on 'file top. ^ 
Elevations of this kind occur between the pools which I have just spoten in fact 
these pools are very irregular in shape, for they thrust out »fingers», ‘ b^>%r and 
sounds between the gypsum platforms. In the west the lake is remarkably shallp^; 
and after that it changes imperce{)tibly into a barren salt marsh, the gypsutp and" 
water gleaming respectively white and light green. The little pass which we olimbed 
over just above the camp is situated in a spur of the southern mountains; these 



rise cios(! to the lake into a tletached conical eminence built up for the jnost part 
of loose material. Its summit and its northern headland are the only places at which 
hard rock crops out, and the headland plunges sheer into the lake, or more correctly 
into a marshy strip of shore beside it. This piece of marshy ground was*" so soft 
that it refused to bear even a man on foot, and it was for that reason that we^had 
to make the detour over the little col. To the west we saw no pools in the gyp'sun^ 
area; the three which I have alluded to are maintained by the brook. 'The piarsj) 
at the western end of the lake keeps drying up progressively in proportion as 
lake shrinks; thus the expanse of gypsum is constantly advancing towards tfte east, 
and in the relatively near future the little lake will entirely disappear. . * 

The spring is said to be called Dugdschu-turpab and the mountain-range"sbutl| 
of the lake of Dschivu-tsaga is known as Segor. 

On the slope on which we measured the beach-lines we found 
grained crystalline schist, dipping 83'' towards the N. 12'' E.; at the 
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on the sam^ slope was quartzite, with a dip of 8 g° N:; just beyond the first col 
tte sanie^erj^stanine schist was visible, dipping 68“ towards the S. 58° W 

Jhe lake lies ^57^ m. above the level of the sea. Thus- ia the region around 
the ttyo salt- lakes we had been moving 200 to 300 fn. lower than usual on the 
Tibe^^ higWancls. At the time when the lakes lay 133 m. higlier than they do now, 
this TegiohKlid not [)0ssess in so conspicuous a degree the character of a depression. 

or twice subsequently we came across circumstances that are in every respect 
ther same. And indeed it is evident a priori that so it must be, for it is only in 
the depressions of the highlands that salt lakes occur, and they gather into the lowest 
part of each self-contained drainage-basin. But in pro[)ortion as the salt laki:s dry 
up, the more pronounced becomes the character of the actual depression. When 
y6ur aneroids and your boiling-point thermometers continue for the whole of one 
clay’s march or longer to indicate; a constant downward inclination of the surface, 
ydit- have every reason to expect a fresh salt lake. 

On 22 nd Octolier we made a very .short stage towards the north-west, along 
the foot of the southern mountains and in |)art across the gypsum area. W^e only 
covered a distance of 4.4 km., and thc;n came to good grazing, Iretter, according to 
our Tibetans, than any we should find for several days to come. Having gone 
dowm from the brook to the foot of the mountain, we then had close on our riirht 
in part a barren marsh, in part some other small pools, covered with strong ice, 
that would bear, and containing water that was almost fresh. These pools hanlly 
seemed however to have any connection with the spring-fed brook, but rather to l:)c 
fed by inde[)endent springs, which emerge within them, and out of them the water 
proceeds to the marsh and the lake. It is only at the foot of the mountains that 
any grass grows; otherwise the bottom of the glen is white and sterile. I'he pools 
and lagoons which I have mentioned are often bordered on one or more sides by 
vertical terraces of gypsum; but these generally belong to insular platforms with 
level tops. When you look at them from a low point an nivean with their surface, 
their superficial contours melt together into a perfectly straight line. lictwecn them 
you she the usual gypsum mounds, indicating the places in the gypsum deposits in 
which erosion has advanced farthest. These mounds are seldom 3 m. high. On 
the other hand I can hardly say that there is any increase in the height of the 
mounds to be observed from east to west: the mounds in the west, which have 
been exposed to wind and weather for a longer period, and consequently ought to 
be more severely attacked and modelled out by erosion, are not apparently any 
highel* than those in the east, which w^ere exposed at a later period; for even though 
erosioji does deepen them at the bottom, the wind planes them away on the top at 
an equivalent rate, and the result is, that no perceptible difference of elevation can 
be, detected between those in the east and those in the west. 

After travelling for a couple of kilometers across this extraordinary gypsum 
formation, we approached a little brook coming from the west, and making its way 
^across that area towards the western shore of the lake, though it does not appear 
t<j be 3Lt>le to reach it, but dwindles away amongst the gypsum elevations. A little 
below*-4tl^ point where it ceases, we observed one or two rivulets trickling from the 
wfe^ernmqst of the marshes, anil tliey no doubt derive water from this brook after 



176 WESTWARDS TO I-ADAK. 

rain. Leaving the brook to the south, behind a free-standing gypsuni ' hill, we 
crossed over another watercourse, then dry; this comes from the north-west and 
■ unites with the first brook at a point where the latter sends a little branch' to tibe 
north, which then gives rise to a round isolated lagoon. It was just beyond this 
point that we pitched our tents for Camp CXI, at an altitude of 4,577 m., or only 
5 m. above the level of the lake. A very slight rise therefore in the lake would 
result in considerable areas of the bottom of the latitudinal valley being flooded. 


Fig. 97 . OUR VAK CARAVAN. 



On the nearest promontory to the .south the quartzite cropped ont at 51° to 
the S. 30° E. The sp. gr. of the water in the little lagoon was, by the areometer, 
1.0005. At this [dace I was given the following names: the nearest minor mountain 
on the south is called Ju-divu. Luma-nagma is a locality lying north-west of .our 
camp. A mountain to the south-west, slightly .sprinkled with snow, was called" 
Marmi-gotsang, and on the south side of that mountain there is a temple’ known as ^ 
Marmi-gombo, at which 300 or 400 lamas dwell. And we had unmistakable evidenc^r 
that there was a tenqde there, for w'e repeatedly licard trumpet-blasts front, that 
direction. Time did not allow me to pay it a visit; besides our Tibetan escort were 
very strenuously opposed to any such [)ropo.sal. ' v 

A hard wind from the west as usual; this time however it did not blow,sa 
steadily as at other times, but came in frequent gusts. As a general rule it was* F 
should say, stiff" for 2 minutes, and then for one minute its force was that \p!f C 
hurricane, and after that there would be a couple of minutes slackening, and then'tlie 
next gust w'ould follow. Sometimes however 4 to 5 minutes would intervene betWCfe^ 
the more violent gusts; the latter repeatedly threatened to blow our tent over.^ 
night there was not, as usual, any cessation in the wind, and it continued to 
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three parts of a tempest all the following, day. At times we had to eo on foot to 
prevent, ourselves from getting, frozen. When you walk in such a oale alo.tu- 
a moderately steep slope, it is as if you were walkinpr on the level <> round and 

when you walk on the level ground, it is as if you were stru.trt;lin,i,/"n, a sIoik'. 

In the teeth of such a wind both horses and camels advanced laboriously, their 
eflorts provinjr a grt;at drain u[)on their strength. Had wc>. only been travellinc 
east,’ what a help it would have been to us! At about 4.30 ]>. m. the gale al)ate<b 
though it still continued to blow at the rate of 14.3 m. in the second; but occasion- 
ally then; came brief gusts with fully twice that velocity. 
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Plate 29 reprotluces tlic* wcrstern lialf of the rany^e wliicli holders D.scliivu- 
tsaga and its level latitudinal valley on the nortli, the sct ne being that which w(* 
beheld from Camp CX. dO the N. iS’ 1 a. rises a commanding peak, and to the 
N. 19"^ W. the extreme western peak of the range, d'his chain consists for the most 
part of rugged hard rock, and has a grave.*!!)' scree stretching from its foot down 
into the valley. PVom Camp CXI the range is seen foreshortened, its extreme 
westerly peak bearing north-north-east. Beyond this range to the north tlu*re 
appeared to be another latitudinal valley, not v(*ry broad however; but the route 
which Littledale followed, and which we had all the time on our right hand, seenual 
to lie along a valley still farther towards the north. The nearest latitudinal valley 
to the north of Camp CXI is connected in that same direction with the valley 
in which the D.schivu-tsaga is situated. The mountain-ranges which blocked our view 
in that quarter were not particularly high. Two routes were said to lead to the 
next camping-ground, and of these, the more northerly one, which crosses over a 
pass, is the shorter; but the other, to the south, does not cross any pass. I chose 
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the latter, and it led us west-south-west over gently rising ground. The range that 
borders this valley on the south is of fair size. In one place it is low, and there 
a transverse glen leads up to a convenient pass, wluuice one of my scouts observed 
a fresh latitudinal valley .to the south, running parallel with the one in which we 
then were, and with a perfectly level floor. 'I'ht' scouts saw only one tent, but 
nothing of the temple. 
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On the slopes close to our left we still continued to observe strand-ramparts, 
very distinctly marked, and we observed them moreover on the slopes that are 
relatively more exposed to the west. Ihit in point of development these could not 
in any way be compari^d with the abrasion-terraetjs which we had sec^n on the 
eastern shore of the Lakor-tso. Tlie reason of this is, quite naturally, that here in 
the west they hav(‘ not the full sweep ot the lake beating upon them, but only a 
small portion of it is at the mercy of the wind; hence the hviit of the waves is 
(juite insignificant. All the same, it has been sufficiently poweTfuI to give rise to 
terraces, and these possess sufficient powers of ri'sistance to have prevented their 
own complete destruction. The ascent increases in steepness all thu way from the 
|)oint wh(*rc the terraces cease, and where the lowest of them dies away into the 
flat shelving at the bottom of the valley, and we then marched at elevations higher 
than the 133 m. curve. Consequently we saw no more strand-ramparts or beach- 
lines. I here were none perceptible on the eastern face of the bluff that we next 
travelled round in a north-westerly direction; hence that side of the bluff has been 
completely sheltered. 

1 he latitudinal valley continues to stretch towards the north-west and grows 
narrower. Its floor is hard and comfortable for marching on, with but little grass 
or none; nevertheless there were great numbers of kulans. The big range on the 
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It'ft [K)sscsses some upstancliiKr oeaks wiili ^ la.! i 

.u:c-p „fr«lK,„,s a„.l nu.ifioa,i,?n,\,,wa;,ir,h/„ rt -4"^ 
lay al,„„.t oxclasivcly on .lu- „o», si,!., of ,l.o „n,.na ^.aaoa, 

.|.nto lr,x; Iron, ,e - a cncnmstanc. <le|,on,lcnt of conrso „|,on ll,n pnaailin.. ain.l 

w : r"' -)• “ f™"' ''■>= ia,,or half of tiio „.;;i 

, ' -p, '» tliat loflj' region comes clown for tlie most part in that 

shape. here ,s no perpetnal snow there, and in the early snnnner all u/e men - 
tains m that region will pretty certainly l,e free from snow. 



h’tl that the latitudinal valley assumes ejuite a diflerent form from what it had 

I itrto lac , in that its bottom becomes divided into a number of small self-contained 
h canie to a threshold, but so flat was it that we only knew it was such 

J> seeing the erosion watercourses on its western side gathering into a very shallow 
( opression, the bottom of which was then occupied by an expanse of level, drjy 

ahit^'I ^ nianifestly converted into a miniature; lake after rain. I'he 

^ luce was 4,751 m. Farther on w'e passed yet two other similar clay ex|)anses, 
■eparate from one another by imperceptible swellings. Otherwise the bottom of 
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the valley is rather loroken; its lowest part lies next the; foot of the mountains on 
the north, and it is there too that the three clay depressions are situated. Generally 
the profile of the valley is like that shown in the accompanyinj^j sketch (fig. loi). 

At length however we ai)proached a definitive pass, at an altitude of 4,866 m., 
and on the other side of it a total change takes place in the orographical structure. 
I'o the north-wc‘st appeared a very extensive expansion, with several hig valleys 
opening out upon it. hVoni the pass the surfiice falls more (juickly towards the 
north-west and north-north-west. next doubled a j)rojecting rocky promontory 

on the right, and crossed over a couple of dry watt^rcourses, containing a little 
water, the altitude there being 4,766 m. 'Fhere too we lighted upon three 'Fibetan 
tents, with big herds of ) aks, although the pasture was very thin. 'Fhat locality is 
said to hv. called Schagl:)0-sadschii, and the brook Schague-tschu. The latter con- 
tained some small fish. 

At the present time this region is not inhabited; but that 
the nomads do graze thc*ir flocks and ht^rds there at other seasons, 
[)robal)ly in summer, was (evident from our passing no less than four 
shee|>folds, the usual semicircular stone walls, in sha|)e like a sickle 
and open to the east. Three of these stood cjuite close together, 
as tlu! accompanying illustration (fig. 102) shows, and that immediately 
east of the first level clay exi)anse. bVom this it is evidiait that 
there are springs to be found soiiKiwhere in soiikj transverse glen in 
the locality, or elsct waU;r is obtained from the pools which collect in the 
hollows in the late summer, ami which may of course coiUain fresh water. 

Near the place when! the three sheepfolds stood the rock was 
quartzite, dipping 72^ towards the N. 1 ".., and at the point wluTe 
the latitudinal valley ex[)ands was a fine-grained granite, bedded 66^ towards the 
N. 60 \V.; it j)r()jected out of th(! detritus in the form of slabs and cornices. 
Similar i)rojections are common on the slopes, although the mountains and hills on 
both sid(!s of the valley generally exhibit soft, rounded outlini:s. 'Fhe crest of the 
southern range consists however predominantly of Ijare, ragged crags. 

(October 24th. The brook at Camp CXII is forna^d by springs that issue 
close at hand in the be.d of the main stream; but above them the bed was dry. 
The rivulet died away in the gravel not very far below the camp, so that it was 
amazing how fish could live in such a short and scant)' current. However the dry 
wat(!rcourse ran on farther towards the N. 73'' E, down another latitudinal valley, 
evidently parallel to the valley in which we had been travelling. The new valley 
is undoubtedly connected in some way or other with that which we had observed 
north of Camp CXI, and possibly it belongs also to the hydrographical area of the 
lake of Dschivu-tsaga, although there is no warrant for this in the descriptions which 
the 'Fibetans gave me. Possibly the watercourse which traverses it terminates 
in some smaller, independent basin north-west of the last-named lake. In this region 
there were great numbers of partridges; but the only wild animals were kulans, 
and they too were numerous. 

During this stage we were of necessity compelled to keep to the north-west 
by the direction in which the mountain-ranges ran: the sweeping curve which the 
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Himalaya makes towards the north near its western extremity affects also those 
mountain-ranges of central Iibet. After crossing over the frozen l.rook, wc- asc. ndod 
the gently rising surface of the open valley expansion, tlie ground being hard and 
consolidated, with the merest sprinkling of grass, and at length we reached the 
great range on the north, with steep and picturesque glens opening out lietween 
Its separate rocky foot-hills. We also commanded a magnificent vi< w of the 
southern range, though the only peak bearing snow was I)^. Farther on there was 
no snow. 'Hiis range was said to be called Garu-tse. Beyond it there is report.-d 



Fig. 103. A SHOT KIH.AX. 


to bo yet another parallel ranire, which has to be clinil)ecl over l)elort‘ you can reacli 
the temple of which 1 have spoken. b>om the niicUlle of the broad valley e.xpansion 
the outlets of four glens were meanwhile visible, though two of them were of course 
only the continuations of the others. Nevertheless the disposition of these glens is 
quite peculiar and unusual. In the latitudinal valley containing the three clay 
depressions we had marched towards the north-west. 'Ihen, having crossed over 
the valley e.xpansion, we continued through a similar narrow latitudinal valley in the 
same direction. Orographically the latter must be regarded as the direct continuation 
of the former. But here the following peculiarity should be noticed, that this lati- 
tudinal valley is, as it were, intersected diagonally by another latitudinal v^alley, 
running at the point of intersection from west-south-west to east-north-east, 
its direction being distinctly indicated by the watercourse that traverses it. 
lo the west it does not however continue very far. We saw its high-lying 
gathering-basin from Camp CXII; but it is possible that it may continue farther 
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west on the other side of a pretty hitjh pass, though it will doubtless experience 
the prevalent bend towards the north-west, and thus become transformed into a glen 
parallel with the valley in which we travelled to Camp CXIII. Camp CXII was 
situated at the [joint of intersection of the two latitudinal valleys. From that spot 
the brook continues, as I have said, towards the N. 73"^ K. ; but it too undouljtedly 
trends towards the east and south-east so as to come parallel with the valley in 
which arti the three clay expanses. It is undoubtedly a fact, that the 

latitudinal valley is at first situated south of the one in which we were then 

travelling; a fact that at our Camp CXII it intersected the latter valley; a 

fact that it afterwards runs to the north of the same. In the wextern angle 



Fig. 104. A YOUNG KUI.AN. 


between the two latitudinal valleys there rises cjuite a short detached chain, 
stretching from east-south-east to west-north-west. It is separated from its 
we stward continuation by a transverse glen, upon which converge all the water- 
courses that lie east of the pass which we were about to cross over, as also those 
that stream down off the slopes of the princijjal range to the north, d'hey then 
unite into one main stream, which, afteT piercing the transverse glen, makes its way 
down into the chief watercourse of the basin, reaching it a good bit above 
Camjj CXII. 

After we left the transverse glen behind us the latitudinal valley was more 
energetically shaped and more closely .shut in by its wild, picturesque, reddish- 
looking crags, with their pinnacles, pyramids, and upstanding towers. The features 
of the landscape were here modelled on a more gigantic and impressive scale than 
we had hitherto been accustomed to see them up on the Tibetan highlands. 
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Ihe pass in the latitudinal valley (alt. 4,820 feet) is so flat that we had to 
examine closely in order to discover its culminating ridge. The range tliat we had 
here, and continued to have, close on our left for as far as we were able to see 
towered up above our heads like a long row of great castles of chivalry, with 
crenelated walls and towers, a remarkable instance of the vagaries of nature 
From the pass the bottom of the valley, still continuing narrow, inclines very oa ntly 
towards a miniature lake, containing fresh water, which was then froyen. Its altitude 
was 4,785 m. We pitched Camp CXIll 12 m. above it and not far from its 
eastern shore. Ihti scenery was fascinating, Ymi the grazing vvreichecl. 



Fig. 105. CAMP CXII LOOKING S 9 W. 


In the first isolated little range* that we passed in the morning tlierc occurred 
a hard, light-green schist, dipping 31"^ to the S. 30'^ !£., which appeared to lie inter- 
bedded between the dense, white limestone wliich otherwise predominates throughout 
the entire region. The latter is brittle, and upon being struck fractures at ever)’ 
possible angle, and in the face of the fracture shows light-coloured, almost white, 
though otherwise it exhibits various shade's of reddish yellow. On the left side of th(i 
pass this rock dipped 77"^ towards the N. 22"^ E. In the higher or northern range it 
appeared to incline also towards the north or north-east, if one may judge from 
the thick rocky ledges which the heads of the strata make as they crop out on 
this side. In both colour and shape they contrast sharply against the* rounded 
slopes and gravelly screes above which they project. 

During the day, and after an almost tranquil morning, the west wind was 
somewhat gentler than usual ; on the pass the wind at times veered round even to 
the east. But in the afternoon the west trade-wand resumed its usual force, driving 
with inconceivable violence through the deep latitudinal valley, wdiich made such a 
convenient conduit for it. Our Tibetans asserted, that this hard wind had been 
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blowing for at least a month, and that it would continue to blow for another 
four months; during the cold season of the year it always blows, they declared, in 
that same way. The fall of snow is, on the other hand, said to vary a good deal 
from year to year, and generally it does not begin until the winter is well advanced, 
ft is however at no time particularly abundant. Sometimes it does fall in vast 
quantities, and when that occurs in conjunction with violent wind the snow-storms 
are apt to be dangerous for both man and beast; almost every year a greater or 
less number of sheep an^ lost in the snow-storms. 

Not far from Camp CXIIl there were nomads somewliere; but ''adhere they 
were our escort refused to tell us, probably they were afraid we should do their 
compatriots some injury. But as our Tibetans brought sheep, and also fresh 
and thickened milk, we understood that there must be nomads at no very 
great distance away. 

The southern range is said to be known as Sebli, the northern as Ning, and 
the little freshwater lake as the Oman-tso. 'Hie leader of our escort admitted, that 
some years ago a Peling-bombo (I^uropean chieftain), who of course can have been 
none other than Littledale, had travelled the same road that we were then following. 
This statement is probably correct, although Littledale's own map affords no means 
of checking it. For example, the Oman-tso is not shown at all on that map, and 
yet it is of some importance, not so much for topographical reasons as because it 
is a well-known centre where water and pasture are to be had. It is however so 
small that Littledale may have considered it unnecessary to enter it on his ma[). 
Moreover it is very probable, that Littledale travelled by some other of the adjacent 
parallel valleys. Of the names which he records as occurring in this region my 
Tibetans had only heard speak of two, namely Sponjen Baptse-tso, though they 
pronounced it Bondsching-babtsa-tso, as also Kundor-tso; the others they knew nothing 
at all about. Senkor and Kamba are the names of tribes. The name Uruktuksang 
may possibly be a misapprehension for Rudok-tsang, or the Country of Rudok, 
which begins a long way to the west. 1 have of course no grounds, nor have I 
any right, to regard the names that were given to me as being more reliable than 
those which were imparted to Littledale. I look upon them all alike as dubious, 
and have no confidence in any except those that are alike in his list and in mine; 
as also those that were collected by Nain Singh, who was able to converse with 
the 'I'ibetans more easily than either I or Littledale were. In reply to inquiries, as 
to whether there was not a more southerly route, the leader of our escort replied, 
yes, there certainly was a more* southerly road through the mountains; but it was 
exceedingly inconvenient, as it led over several passes, which camels could under 
no circumstances get over; moreover the regions it traverses were not at that 
season visited by the nomads; you might travel there 15 to 20 days without coming 
across a single individual. These statements were probably on the whole correct, 
for we should have continuously on the south the vast swelling of the highlands 
which separates the region of the latitudinal valleys in which we were then travel- 
ling from the relatively lower country and the valley of the Brahmaputra on the 
south. It is quite conceivable that the nomads do not visit those high altitudes in 
the winter, for they can no doubt find better grazing farther south. Poorly inhabited 
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though these regions are, they are nevertheless for administrative purposes kept 

separate from one another. - Upon reaching the frontiers, of each new province or 
administrative region, we were always provided wifli a fresh escort and with fresl\ 
yaks. The district in which we just then were is called Sagetsang, and its inha- 
bitants belong to the Senkor tribe. 

On the 25th October, in so far as the above-mentioned lake Sponjen Piapt.se- 
tso is really identical with our Pjond.sching-babtsa-tso, or as it is also called I5ondschiivr- 
tso, we appeared to be travelling in Littledale's footsteps. It was a glorious 
morning, and quite still, so that I was able to photograph without running tlu' risk 
of having my camera blown over every minute. The absolutely pure atmosphere, 
making objects visible to an immense distance, is per se most favourable for photo- 
graphing, as will be evident from some of the accompanying plates. But at 2 p.m. 
the western »trade» wind again set in with full force; but, as usual, there was not tlie 
smalKist speck of cloud, not even the tiniest cirrus, visible. 

We still continued to travel in the same direction as before, almost due north- 
west. Leaving on our right the little frozen lake, of Oman-tso, we ascendt ti the 
gently inclined latitudinal valley, the two mountain-ranges of which approach close 
together, and all day presented the same rocky crests, vertical [)recipices down to 
the up[)er margin of the gravelly talus, and the same detached and conspicuous 
towers, for all the world like petrified, and in part ruined, castles of chivalry. 
Thtire wtjre no side-glens worth speaking about, only crevices and almost vertical 
watc!rcourses. The <'i\\y real transverse glen that we saw comes from the west- 
south-west, and it appeared to bring down with it the channel which becomes the 
main watercourse of the basin, flowing down the middle of the valley to the Oman- 
tso. 'Phis basin is bordertxl on the west by an extremely flat threshold running 
athwart it and only a few meters above the kwel of the Oman-tso. The, surface 
falls gently towards the north-west, and the valley grows a little broader. Just past 
the pass two side-glens open out on the right, disclosing a view to the north and 
north-east, the principal features being several parallel crests. Sometimes these 
glimpses up the side-glens are especially picturesejue and attractive magnificent 
precipices with projecting terraces, on which the lights and shadows play in the 
transparent atmosphere with wonderful effect, and show up the outlines of the 
mountains in pregnant relief. 

bTom the mountains on both sides of the expansion north-west of the pass 
there issue watercourses, Avhich soon unite into one, and this then winds farther 
towards the north-west, keeping approximately to the middle of the valley, until 
finally it terminates in a flat depression, a tolerably extensive area of clayey alluvium, 
as level as a floor, but frequently cracked into thin cakes ot clay, polygonal in 
shape and slightly concave. Here then sometimes no small body of water will 
gather, giving rise to a very shallow and transitory lake. On the other hand the 
main stream of the valley bears no traces of carrying a more copious flood, 
although it is, 1 dare, say, occasionally visited by such. Upon the same depiession 
debouch also a number of tiny secondary glt^ns from each side, and in the con- 
tinuation of the latitudinal valley there exists also a similar main watercouise, which 
rises on the pass that bounds the depression on the west. Ihe level clay expanse 
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fills almost the whole of the bottom of the valley, leaving on eacli side only narrow 
strips of slo|)ing ground belonging to the res[)ectiv(! gravelly screes. The valley 
maintains tlu' same breadth, that is to say, it remains relatively narrow and is still 
shut in l)y wild rocky crests. Neither of tlu-se however is a main range, for at 
intervals, especially up the often narrow outlets of the transverse glens, we saw 
both to the north and to the south of our route the still more imposing masses of 
the main ranges to wearing up behind tiutm. On the whole thes(‘ main ranges are 
less rugged in outline, l)ut more compact and massive. 



I'lo. to 6. Tir.icrAX cami* at i ami* lxiv. 


Out of the de])ression, which according to my instruments lay at an altitude 
of 4,089 m., we ascended with the utmost gentleness to its western col, at an 
altitude of 4,715 m. Immediately west of the pass, and only a couple of meters 
lower than it, lies the littU' freshwater lake or ratluM- ])Ool of the l^ondsching-tso. We 
made Camp CXIV^ not far from th(! foot of thi! southern range, at an altitude of 
4,808 m. rile reddish range on th<! north side of th(! valley is called Tsa-marbo; 
the entire region or district was still known as Sagetsang, or as some of the 
l ibetans pronounced the word Sagsang. On Littledale's ma|j we have in this 
loca l it)’ the. name of l^iksan, which may jiossibly be incTint for the same as Sag- 
sang. But his lake of Sponjen Ba|jtse.“tso is quite 10 or 15 times too big, that is 
it it iiK.licates tlie same! pool as my Bondsching-tso. 

I'he same rock as heretofore still continued to prevail. At one spot east of 
tlie depression its predominant dip was 37^ towards the S. 30° E., but its fiat 
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surface inclined just as distinctly ycy towards the N. lo' W. I his rock posM sscs 
several systems of cleavaj^e, and when broken to jheces fractures into small paral- 
lelepipeds. I'he. material in tlie l)Ottom of the valley was oencrally ver) UuvW 
divided, although the sl(j|jes were also in i)laces stiahvn with gra\( 1. 

October 26th. 'I'he valley still continueal to preserve the same, characieristic 
features as before; it was monotonous and j)ositively irksome to rid(! through these 
everlasting latitudinal valleys, where there is no change in the scenery to keep your 
interest aliv^e. Mow much more instructive it would hav(! l)een to ha\(* traxclled 
from north to south, and to liave found one’s way across all these- [)arallel chains, 
of the real conformation of which one g(!ts only a slight and unsatisfactory idea i>y 
journeying along the latitudinal valleys! Ihit l>y then th(-re was of course no other 
choice 0[jen to me. Our faces w ere set tow ards the west-north-w est, tow arils Ladak, 
and all wn had to do was to keep riding along the latitudinal vallc-ys wliich run 
in that direction. Moreover our animals would not hav(i l)e(-n aldci to maki- any 
side-excursions; indeed it was merely a small fraction of the total number that 
succeeded in holding out to the end ol the journe\ and reaching Ladak. ( )ur n»ad 
this day was as convenient as could lx- desired, being downltill all the wa\ to tlu* 
next cam[>. Upon reaching the spot whe-rct the glen of Amlung joins the valley 
from th(.* south we had already ge>t down to 4,6.10 m.; a little l)it farthi-r on we 
were at 4,606 m., and our cam]) at night stood at 4.573 m. As usual, this regular 
descent presaged tlie proi)in(|uit\’ of a d(4)rc!Ssion of far-re-aclu’ng extent. 

On our left, that is the south, we now^ had three piarallel mountain-range-s, 
increasing in altitude successively tenvards the south, and being distinctly perceptible 
through ihi: outhas of thci trans\'ers(! glens. At Amlung espi:ciali\- the triple arrange-- 
nient was veiw' plain to see. 'Lhis gh*n starts on the nortlu.-rn hank of the range 
farthest south, on w^hich small i)atches of snow were tluai showing liere and tliere, 
and then it l)reaks through the (jtluT two ranges, forming a sti-ep, w ilel gorgee into 
which perfectly' dry tril)utari(.‘S entcT from both sides; in lact, dry rivulets ot this 
charact(;r are common in that neighlK>nrhood. W e tlivl not disco\ er any track 
leeuling u[> the Amlung glen, nor could we learn that there was rej)iited to l)e any: 
it is strange therefore that it bears a name. Possil)!)' there are sj)rings higher up 
near which the nomads ma)* sometimes encamp. 

On our right, that is to the north, we saw' two ranges, likewise running 
close together, and in them the rock api)eared to dip generalh’ towanls the north. 
T hese were of a reddish tinge, whereas the mountains in the south are ot a darkei 
colour. Urom the right comes a combination ol latitudinal valli:y and trans\eis(.: 
glen, known as Dbjka. Its upper part is scjueeze.d in belw'eeii the two [parallel langes, 
then it divides and in tw'O st^parate places cuts its way through the more southerly 
of the two ranges. In the angle between the transverse sections stands an isokited 
mountain butte. A very j)eculiar and unusual form ot vallc\’! Lroin that point we 
observed to the .S. 85'^’ \V. a crest that was more al)undantly coveied with snow , 
this is said to be the Janak, and is, I dare say, a i)ortion of the main lange of 
the southern mountain sy^stem. Then, in the locality called Kigong-somdo an 
energetically carved transverse glen bursts out of the nearest range on the south. 
Our latitudinal valley w^as there so narrow, that the transverse glen wliich I have 
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just mentioned was even broader and more open than it. d'he big range lightly 
tipped with snow at the head of the glen is known as Tschong-re, and is again 
probably a portion of the main range of th(^ southern s)’st(‘m. riius the middle 
range of the thrcx: which I first mentioncxl has here died away and come to an 
end. 1 here was still a tiny l)rook flowing down this gia^at side-glen, l)eing fed by 
s[)rings not \er) far away, but the rivulet very soon became lost in the gravelly 
watercourse of the main valley. 



I'his last, which up to that point had generally had a brt^adth of 500 to 
1,000 m., there narrows to 200 m., indeed sometimes to only 100, or (*ven 50 
mtTers. dhus almost the entin* bottom of the valley is occupied by the watca*- 
coiirse, with its abru[)t marginal terraces. When the channel hugs closely the one 
side of the valley, the terrace there often disappears and is (kAeloptal only on the 
out(r or opposite side. Partridges w(*re abundant h(.‘re. d'he valley, whicli had 
rticently held a west-north‘westerly direction, turns to the north-west, and finally 
mergers into a latitudinal valley of a : higher» type, very broad and oj)en, with a 
fairly level l)Ottom, and l^ounded on the north by dark ranges and chains of 
moderate elevation, mostly rounded and quite free from snow. W i* [pitched Cam|j 
CXV" beside a little spring at the beginning of the ik!w valley, but the yicild ot 
water was so niggardly that it was bandy sufficient for our wants, ddici altitude 
was 4,573 m. I'his locality is called Regong-ka. just al)Ove the spring we observed 
thi* same s[)e.cies of rock as hertloforc, dipping 58'^ towanls the S. 20"^ W. Ot 
the other names given to me at this place the following may be recorded: a pro- 
minent mountain peak rising due east is called Marvo-damduk; the mountain to the 
north-east bears the name of Rej)schta; a mountainous district to the east-south-east 
is said to be calltxl Nadong; the dark range on the north of the. big latitudinal 
valle> is called the Nagri-gosum; Jere-tombo is a mountainous district to the south; 
a little yellowish mountain to the N. 5° W. bears the name ofjombo; and another 
district ejuite close at hand is known as Tschubjuk. From what Littledale’s map says, 
we ap|)car during our last day's march to have followed a different valley from that 
which he travelled by; although it is impossible to speak with anything approaching 
to certainty iii^on this matter. Certain circumstances seem to point to his having 
kept all the way from »Sponjen Baptse-tso» to a more southerly route than I did, 
for not only does his map show a very broad valley, but on the right or northern 
side of it I find in a little side-glen the words »Kundo-Gomba (abandoned)*. When 
I inquired of my Tibetan escort, whether they knew of any old monastery bearing 
that name, they unanimously agreed that there was one, and when, at Bondsching-tso, I 
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asked them to point out in which direction it lay, they pointed due west, and 
declared that the old monastery lay to the left, that is to\he south, of my route. 
But their staUMiient, that it has not been inhabited durino the time of the V:xistiivr 
Grand Lama or durini^ the llfetimt* of any of his four immediate precU cessors, is 
of course not to l)e relied upon. If Littk-dale’s own map is correct, and if tla* 
information which the d'ibetans oave me about the [)osition (jf tin* monasterv is 
likewise true, then the conclusion we reach, and this is the main thin^-, is that from 
Bonclsching-tso Littledale really did follow a more southerly latitudinal \alley than that 
which I travelled up. r‘ossil)ly his valley is to be identifu'd with tliat from which 
Amlun<:( receives a cou[)le of tributaries, as I have already said. And in that case 
that latitudinal valley will prc'sumably ojam out towards the west into the expansion 
in which lies the Kunodur-tso, a lake I did not touch at all. I'hat I am ri-ht in 
this would a[)pear to follow also from the circumstance, that from Bondschino-tso 
LittledaUi ke|)t on diu' west, while I held to the west-north- west and north-west. 
'The range which, according to in)- supposition, ought to separate Litthxiale’s route* 
from mine is called by the 'ril^etans Otre. b'or the future wt^ shall not come? any 
furthe'r into contact with Littledale's route, for h(! kept to the south of me all tin* 
wa\- to I.adak. When travelling along the southern shore of the Perutse-tso we* 
w(M'e however at no gr(*at distance from him, l)ecanse he saw that lake* to the* north, 
and has entered it on his map. lie calls it the* l.Va*oktse-1’so, and at that poiiU his 
itinerai')’, which jjassed about 4 miles south of tlie lake, ran lor a short distance 
towards the west-south-west, whereas from the' western shore of that lake I |)r<.)- 
ceeded towards the; west-north-wc-st. I have therefore; no furthe*r ne;eel to concern 
myse*lf about the* relations be;tween Littledale;’s \(^ij.e and m\- own. d'he weak which 
he accomj)lished, eveai though elelicient in details, is in a high ele;gn.*e me*rilorious, 
e'specially wh(‘n the inconcei\'able elifficulties are reineanbered uneler which a P'urope*an 
travels in those regions. During the exeurse of my further journe;y to\vards the 
west and north-west i only once or twace came into contact with Nain Singh’s route, 
although from my own route-|)lotting it is inij)e)ssible; to sa\’ where I crosseel his 
line of march. I'he general map which is inte*neleel to accompany my atlas, anel on 
wdiich are eaitered the {joints that I dete;rmined astronomicalK', wall, I hope, enaljlt^ 
me to settle this point. Nain .Singh’s map is executexl on an even smaller scale than 
Littledale’s, and on it the; orographical details and indications of the; surface features 
are entirely sacrificeel to the broatl features of the general relief. 



CHAPTER XIII. 


THE OMAN-TSO.THE DADAP-TSO, AND THE PERUTSE-TSO. 

'I'hf 'l'il)rtan ( scort wliich joined ns here was more communicative and trust- 
worthy than its po^decessors, at all (‘vents the new men seemed to he htss and less 
chary of s{)e(‘(:h in |)roj)ortion as tint distance from Lhasa incrc^ased. I take the 
opportunit)' to subjoin soiiu; of th(! information that llu'v L;a\e me. I)etW(H‘n the 
laima-rine-lso, a lak(^ which wi* should rea(‘h in a few days’ time, and another lake 
called d'seha^-tsa^a there (‘xist s(;ven similar /.s(ri;as, or J^small saltwater })ools», 
nameh' Jaj^tschin, NaL^ho-schuksa, an unnamed pool, Marvo-dai;sa, Nodl)a.-lantsa, Op-tso, 
and iinall)' one the name of which tluy did not know, d'he locality in which these 
pools are situated is very sparseh’ inlial)it(.‘d; ^caierally there are no nomads there; at all. 

With regard to tlie climate, the\’ said that in this localit\' and in the whole 
nation to the; west consid(Tahle ([uantities of snow would fall within about two 
months, that is in the end of December, and after that the route which we were 
then about to altemj)t would Ik; (juiU; imj)assable. At that season officials, when 
th<‘\' ha\X‘ to tra\'el l)etw(‘en Lhasa and Rudok, as well as merchants with their 
yak cannans, ch(jt>se the route i’/d d ok-dschalun^*, that is they ke(;p south of our 
route, but the (juanlity of snow is very variablt;. The year 1 adore (1900) it had 
been e.\ce(AlinRly copious, and consecpiently it was e.xpected that that year (1901) 
the fall would be somewhat less in amount; which would seem to indicate that my 
informants were; not Avont to experu-nce two snowy wintca's immediately following 
one another. In tliese regions tlu.- rain}' stjason occurs at the same time, as at Lhasa, al- 
though the precij)itation in summer ami autumn is ver}' \'ariai)le, and according to 
what m\ ddbetans d(:clan:;d, in any case smaller in amount than in the neighl.)0ur" 
hood ot Lhasa. Such statements must of course; be accepted with cautie^n. Such 
as they are, tlu-y amount however to this, that the precipitation, w'hich falls in the 
shape of rain during the rainy season, ajjpears to increase from west to east, whereas 
the op[)osite is the case with r(;gard to the snow', which decreases from west 
to east. 

At a little distance from Camp CXV there was a nomad encampment, as 
indeed w'as e\'ident when a couple of nomad boys brought us both fresh and 
sour milk. 
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October 27th. A told'cibly monotonous sta<^e, thouj^li tlio country suited tlu: 
caravan; the west wind was less violent than usual, and tlu^ surtace hard and with 
a uniform tall. In the lowest jjart oi the depia^ssion, still a lon^- way off, we per- 
ceived a lake. The bii^* op(.‘n latitudinal valk-y is bord(aa;d on the north l)y a rounded 
ranL;'(‘ of moderate elevation, but barren and devoid of colour, as also without snow. 
In front of it stands a small black butte called Xaoino-tsuk. Accordin;^ to what 
our escort said, there were nomads in the eastcu'n or south-eastern continuation of 
this latitudinal valley, and in proof of what they said they broir^lu us sheej) and 
milk. Thus there are occasionally nomads to tlu‘ north of th(! rouU^. we wea'(‘ fol- 
lowing', althotmh one may be i)retty certain, tliat their numbers an^ not o-rc\it. 


!*« 
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Fig. loS. Tir.F.TAN 1U)VS 


'I'lie nortliern ranj^e of the latitudinal valley terminates north-west of the Dadap- 
tso, and Ix.-yond its terminal buttress wo saw at a pretl)' ocod distance away a level, 
open country, which in its turn was bounded by a iresh low range. 1 hat jioints 
clearly to the end of another latitudinal valley ol the broad, that t\pe. a \allc\ urn 
ning parallel with ours. We kept quite close to tin- foot of the southern range, 
liaving next to us on our left low hills seamed by dr>- gullies, init l)e> ond tlumi 
every now and again a snow-capped peak belonging to the main lange. One ol 
these peaks, J„ is called Jang-tschag-tsa. We passed the outlets of a couple ol bigger 
transverse glens or watercourses, one ol them called the kong-na. Iht st. ne\cr at 
any time carry w'ater. It w'as astonishing how seldom we came acioss water m 
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th(^so mountainous regions, for one would naturally ex|)ect to find it in abundance. 
For considerable distances these western valleys of the d'ibetan highlands are very ill 
|)ro\ idl'd in this respect, and the mountains sometimes give the impression of being true 
desert mountains like the Kuruk-tagh. d'he sui)i)ly of water varies liowever with the 
season. Just that periotf tlu‘ bt^ginning of winter, is without doubt the driest part of 
the year. In the latter half of iht! winter snow at an\' rate falls. During the 
rainy season waU^r will doululess be found everywhere; sometimes there will then 
1>(‘ hardly a single torrent dr\'. 'I'he fact of so many of th(‘ mountains, lakes, and 
transverse glens in this region l:)(*aring names is a proof that the nomads do some- 
times visit it, and oiher witnesses to the same fact are the stone sheepfolds which 
we saw. In tlu^ summer therefore the pasture must be relatively good, or at all 
evi'iits beU(n’ than in the countr\’ which \\ c hail last travelled through. I he i'xplanati(_)n 
lies in the* fall in absolute altitude down towarils th(* de|)n‘ssion of Dadap-tso, and 
the somewhat shelteri'd position which the localit)' conse(|iiently i:njoys. 



Fig. 109. TiniTAN KNCAMPMKN r. 


On the right of our route, that is towards the north-east, the* surface of 
the latitudinal valley slopes down tow'ards its middle, though we failed to ol)serve 
any main watercourse; but doul,)t thcrii is one, liowever faintly it may be in- 
dicated, and it will run north-westwards towards the r)ada[)-tso. d'he bottom of 
th(! latitudinal valle)' is in general hard, stnwvn wath gravel, and but slightly un- 
dulating. After traversing the district of Na-ngamba, wa* passed an obo, constructed 
in a way wath which we were not familiar: for it resembled a stone chest, 4 m. 
long, I m. broad, and 1 '/j m. high; round its sides were propped engraved stoiies, 
and yak and sheep horns, and on the toj) of all was a little i)eg bearing a red flag 
or streamer. A little bit farther on we [)asst!d two similar obos as woll as a sheepr 
fold built of stone. As we learned subsequent!)', this is the usual form given to the 
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obo or mane in Laclak, especially in the n(aohbourhoocl of l.(‘h. 'I'his was in fact 
the most easterly obo 1 saw that bdrayetl traces of Ladak inilnence. 

'rhe obo in question crowns ihc. summit of a terrace, or 5 m. hi^h, which ( an 
hardly 1 k! anything- else except a former strand-rampart of the 1 )a(la|)-lso; for this 
lake, like all its neighbours, is shrinking. What remains of the lake, and it is xcry 
littl(!, and almost circular in shajX!, lay (juite close* to us on the north side of our 
route. Its shor(^s, (.‘xcetxlingly llat, gleaiiK'd white with gypsum and saline, incrusta- 
tions. To iht! north-east of the lak(‘ we perceived the charactv ristic crescentic ('la\ 
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<-x|)an.s<;s. )cIlo\v, It;\iT and dry, which mark successive stages in tlie slinnkaj^e of 
the lake; they are m-en yet at limes covered with water. .Alter douldm- a north- 
«4oino shoulder of the southern ranoe. we caim- ui)On a hnel area ol clialky white 
^yp.sum, which stretches hetween the Dadap-tso and the still snudU r lake ol Oman- 
ts'o to the south of it. 'This o\-psnm e.x|.ans<- diflVrs from those which we have^ con- 
sidered before in that its surkvee is practically level, without the mound-shaped and 
pyramidal sypsum elevations that are peculiar to the similar expanse around die 
Lakor-tso. As the intrinsically finite small isthmus between the two lakes can on.\ 
be one or two meters above their level — and they ma)- indeed be said to he m 
the same ;//ryv« — it is evident, that thf> 

lieen e.xposed by the departure of the water Irom oil it, sf. that wiiu and u.ttfi 
have not yet been able to model its surface. Of erosion one can hardly si>eak in 
such a case, for the gypsum expanse is shelteied betwnn tu aos, an 
liart of the big latitvidinal valley into which no river ever linds its waN . m le 
flirect erosive action of the preciihtation, in conjunction with the eltects o llie uiiu 
will some day make this gypsum e.xpan.se just as rough and irregular as those which 

Hedin^ yourney in Central Asia. Jl' . 
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•m enough to Ix.-a,-, so iliat our Tihctaiis 


the level of tin; lake itself; but it was fir 

111... Ml ut.-ar, 

were able to make a short cut that way with their \ iks I K.. ■ , . • i 

lagoons, as well as in the Oman-tso itself, was ,,erf,a:lly fresh, au.l 'aV lere 'ilu-n 
frozen except lot some open spaces which showed near the west side of il,e prin- 
cipal lake, probably ihtTe were spritytjs there. On the southern shore of tl,e ( ),nan- 
tso there is a very distinct terrace, ai>|)arently at tlu^ same- le\e-l as the terrace which 
we saw near the obo. It is very strange that there should be fresh water in tliis 
httle lake at a time when it is shrinkinsr; „„e would naturalh- (cviiect to fin.l it salt 
It may lx- that it lies a shade hijrher than the Dadap-tso and communicates with 
It by an undertjrouncl channel. 'I he water of the latter lake is, m>- l il.etans de- 



eland, salt, but all llu^ same it can lx* ilniiik in ease: of necessiu . 1 he Oinan-tso 

means the: Milk I.ake, the meaning- that its watcT is as s\ve(‘t as milk. In 

the lower [jart of the narrow latitudinal valk'v that runs towards the west-south- 
west, there exist several springes just above tlie lake, and a^ain during- the raiin- 
season its water is freshened by biij floods from the southern mountains. .More- 
over, as the isthmus between the Oman-tso and the Dadap-tso is so extremely 
low, it only needs a ver)^ inconsiderable rise in tlie former to set up a l)road, 

shallow current out of the first-named into the latter, d'rue, we (lid not observe 

direct traces of any such temporary overflow, but on the soft L:y[)sum surfact: they 
would very soon be blotted out. If however my su|)|K)sition is correct, the Oman- 
tso does not fill a self-contained basin, but discharges into at any rate the Uada])- 
tso. I his would explain the lake's immunity from saltness. 

Prom the northern shore of the big pool we inclined towards the south-west, 
^ind continued for a space along the north-western shore of the Oman-tso, having 
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immediately on our right the red rocky buttresses of a bluff, the external features 
of which are however rounded in character. I'he mountain-range on the opposite 
or south-east side of the lake is high and imposing. Camp CXVI was formed on 
the lake-sliore, its altitude being 4509 m. Some nomads were resting not veiy 
far away. 

I took 111)' first geological specimen that day not far from the preceding camp; 
it was a hard, red porphyritic ^ ariety, di])|)ing 33"" towards tlie S. 60 K. I he same 
rock occurred in several different varieties in the reddish bluff above Camp CXVI, 
its dip there being extraordinaril)' distinct at 16 ' towards the N. 30"’ K. 15 y reason 
of lliis position it shows long, red, shar[)ly defined edgtcs jutting out of the detritus 
on the southern flank of the mountains. 

riie 2Sth October was a fairl)' interesting chi)', though the wind blew hard 
from the west witli a serene sky; there was more variety than on the preceding 
days. Not far west of Cam]) CX\d we passed a very low rectangular stone wall, 
a few meters long and divided by an internal wall into two jiarts. Our 'I'ibetans 
could not or would not t(‘ll me what it was for; but proliably it marks the siti* of 
what was once a little t(‘m|)le, for not very far from it tlierci exists an obo of pre- 
ciseh the same kind as that which we |jassed tlu! day lartore. As a nil(‘, and 
es|)eciall)‘ in Ladak, these kists are almost always built in the vicinity of a 

teinpU-'. l)Ut tlie temple or monastery beside ihv, Oman-tso appears to have lieeii 
deseiTetl long ago: or it may lie that its constructors n(*ver advanced farther with 
it than the foundations. I here are no stones scattc‘rc‘d about tlie vicinity to 
InTrav the possible collapse of a wall. 





Our latitudinal vallc.)', which at tlxr Oman-tso joins the big open dejiression 
of the Daclaji-tso, led us to the west-south -west. The Oinaii-lso soon comes to an 
end in a long ta|)ering I)a\', then cox ered with ice. d he: lake is continued towards 
the west-south-wc‘st l)y a narrow liollow, which we kept immediately on our left. 
It was lull of marshes and jiuols and contained sexeral freshwater springs. In the 
range on the southern side of the valley one .sharp-pointexl snow-capped peak close 
at hand was an es|>eciall)’ cons|)icuous oliject: it sends out siairs towards the north, 
Iietwt:en wliicli sleep transverse glens open out. Aboxe that peak comes the out- 
let of a ])articiilarly big transverse glen, the stream of which originates a long way 
east of the round-topped peak, and upon emerging into the latitudinal valley it gives 
rise to a flat fan-shaped gravelly scree, which encroaches upon tlie valley to such 
an extent that at the foot of the northern range there is only room for a narrow 
strip of lev<‘l ground. 
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On the northern shore of the Oman-tso cjlcl strand-terraces ar(- a-^ain distinctly 
visible. In number they are four, and lie <iuite close to one another (fi^. 113). The 
ui)per-niost is the biggest, as at the Lakor-tso, but its relative altitude above the lake 
is only about 25 m. All four terraces can be distinctly traced to tlv! western end of 
the lake; there the three lowest ones come to an end, while tlie ui)ijermost one 
continuous a little bit farther, and tlu;n it too ceases. On the flat striji of yellow- 
clay, extremely low and narrow', that occui>ies the space l)etween the recently men- 
tioned gravelly scree and the foot of the northern range, there is again a distinctly 
defined terrace, which is no doid)t identical with the uj)p(Tmost of tint four terraces 
that 1 have just spoken of. Hut the beach-line ceases befort; even the strip of clay 



thins awa>- in the west. 1 lore a temixirary lake is formed when water comes rlown the 
big transwerse glen. 'I'he differences of altitude in the latitudinal valley are very 
.sli'gdit and the results given by the aneroids cannot in such cases be, rehe<l upon. 
There can how-ever be no doubt, it seems to me, that the strip of clay lies higher 
than the marsh and the pools, that these lie a shade higher than the Oman-tso, 
and that the Dadap-tso is consetpiently the last reservoir of the drainage of tie 
locality. At the time wlten the uppermost terrace, nay even when the lower ter- 
races formed the shore-line, all these different basins wet e, as I ha\c. alreai \ ’ 

connected together and formed a salt lake, but aftei the Oman tso was tut o 
its water turned fresh, a fact which points to its having a stibterranean emissary. 
Even then, winter though it was, the lake was receiiing, 1 suppose, a ccitain 
amount of water from the marshes and pools which lie immediately west of it, where 
the springs issue. With regard to the temporary lake, then indicatetl by a fla 
expanse of clay only', it hardly seems to possess any outflow into t le man s , 
for I failed to detect in that part of the latitudinal valley any traces of an erocec 
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^vatercollrsc^ I'lu* main Ixxly of the water that comes down the big transverse 
gkin and during the rainy season it must laqxesent a considerable (juantity — 
keeps close to the foot of the round-topped peak, flowing in an energetically ex- 
cavated l)t‘d; this orientation again points to a fall towards the Oman-tso. 

Ai:)proximately south of this locality is reported to l>e the district of Odok 
or Ovok, with the jjass of Ovok-la. I'lie mountain-range to the north is de- 
signated quite sim[)h l)y the name Ning. 

d'he valk‘)' curves like a scimitar in that it trends towards the west-north- 
west, increasing at the same time in breadth. Its floor undulates slightly; but ge- 
nerally it is quite impossible to tell in which direction the surface slopes. In fact 
tht‘ valley appears to l)e divided into a chain of quit(^ small and (luite shallow 
scflf-contaiiuxl basins, k'arther on there occurs quite a chain of fr(\sluvater springs, 
bul)l)ling out along the foot of the southern range, and tlx^se give origin to a 
number of pools and marshes, their shape, long and narrow, being prescribed by the 
relief of the bottom of the valley, 'bhrough a broad glen-opening on the right we 
caught sight, to tlie north-east, of a light red, lairK' im[)OsIng mountain-mass called 
1 )agre. b'arther on, overhanging the valkx' its(‘lf, comes a black bluff, known as 
Nagbo-tse. do th(! north rises a smaller bluff called Adong and a mountain to 
the left, or south, is known as Langbo-dong. did not see a single tent, tlioiigh 

in one or two [)laces w(‘ did sei^ the usual s(*micircular stomavalls that are used 
as sheepfolds; their interior was always black with sh(:c.‘[)-droj>pings. As this sul)- 

stance makes first-rate fuel, we always halted and filled a couple of sacks with it 

to carry with us. 

d'he first three pools were filled with peiflectl) lW:sh spring-water, and the 
first two were ([uite frozen oxer, though the third was only half frozc*n. b'rom it 
trickk'd a little* rivulet, which ran west-north-west and emptied its<!lf into a con- 
sideral)l\' l)igger |)ool, (*ncircle‘d I)y a I)elt of whitci ground, |)ro\ing that its water 

was salt. J his jxiol lies quite close to the base of the southern mountains, its 

western sid(! I>t:ing in intimate contact with a shar|dy defined terrace only a few 
meters al)ove it and forming a tlireshold athwart the latitudinal valley. On the top 
of it was a sheepfold. 

Ascending almost imjx-rceptibU', we n(*xt reached tlie cn‘st of this little swel- 
ling, wh(‘n to tlie west tliere l)urst upon our siglit a view tliat was as magnificent 
as it was unexpected, an entirely fresh panorama in fact, and very unlike the regions 
which w(* were leaving l)ehind us. On the right llie bluff of Nagbo-tse came to an 
end in a headland bearing N. 53'^ \V. In the N. 59"" \V. we perceivxxl the northern 
end, or rather a portion of the north-eastern shore, of a fresh salt lake, occupying 
a great part of the middle of the vast I>asin that stretched away west at our feet. 

I his is the Perutse-tso. As usual, 1 rexnained a good long while on the summit of 
die ])ass in order to take my bearings. Round the shores of the lake there were 
actually bushes; even at that distance vve had [fleasant premonitions of both grazing 
and fuel. Diis was one of those resting-places and rallying-points in tlx; course 
ot a journey tlirough higli Tibet which afford your entire caravan an opportunity 
to recover from the fiuigues it has undergone, and to strengthen itself for the jour- 
neyings that still lie alu*ad of it. 
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'Ihc Penitsc-tso is on the whoU* circular in shape, and thus Ije.lonos to the 
same round shallow lacustrine t)pe as tht* Sellinjj;-ts() and the Dadap-tso; indeed 
scarce! any of the encirclin^r mountains a])peared to ai)proach anywhere close to its 
shores, d'hat the lake is very shallow was ([iiit<! ewddent from the! hrlt of Hat mud 
which projected just a sliade above the wattu* in the! middle; possibly it is only just 
at that season e)f the year that it l)e*come^s expe)S(xl. 

We roele down from the! thresholel-pass towards the south-we'st, leaxim^ Ix^hind 
us a rugged, re)cky shoulde!!* of the southern ranges d'he slope*, whie'h is in some* 
places cre)ssed by bi^ waterceairses, has a very ee!ntl(! fall, and is ox'er^rowii with 
bali^hun l)ushe^s re!achine; i ^ 2 m. in height and posse:ssing inagnificemt dry roots, 
thicker than a man's arm. Just as the tamarisks de) in the basin of the d arim, so 
here with these bushes: e*ach grows on the! top of a mound i m. high. This was 
the‘ first j)oint on the! wax' te) Ladak where we founel bushes: balghun bushes we had 
not seen since w'e: left reiinirlik, but we had l)y this desce!nded so far, to about 
45(30 m., that those bushes were al)le to thrive: again. It turned out howexer that 
in this r(‘gard the lV*ruts(‘'tso neighlKuirhijod is e)nly a plf*asant oasis; for until xxe: 
drew near to the* re!gion of the Panggong-tso l)iisli vegetation still continuexl te) be 
a rarity, l)ut at the latte!r lake nature change!s in more! than one respect. 

We continued toxvards the south-xvest until xve' reached the shore*, which xve 
then fo!l(.)xxed closely for some* distance. 'The* surface xvas \e‘r\’ hard, consisting of 
coarse, consolidated sand, furrowed bx' xvateaxoiirses and drx’ torrents, issuing out 
of tlie mountains te) the se)iith. 1dit.ise, for as far as they were! visible to us, are* 
of moderate elevation and se.!nd out spurs doxvn to the shore of the lake*. It was 
somexxiiere amongst these low mountains that ljttl(!dale trax'elled. As a rule (*ach 
watercourse pursues its oxvn in(k*pend(!nt path to the lake, that is tej sax*, it do(!s 
not unite: with anx' of its neighljours before* entering it, and they are also, as a rule, 
about one meter dee[). Alongsiele* the lake whe/re we then xvere, that is on e)ui 
left, xve had a couple of old strand-terraces, low. but defined with especial sharp- 
ness. Hut the phenomenon xxas onlj' noticeable xvhere the hills advan(X!d (juitc* close 
to the southern shon* of tin* lake; otherxvise that sh( 3 re is so llat and lex el, and has 
such a geiitle sl(3p(!:, that t(*rra('es could not be formed. Ihe fiat giound be- 
txveen tlu* xvater’s edge and the Icjxxa'st terrace xxas still moist, and liad it not l)een 
fro/.en, it xx'ould assuredly not haxe borne. Mere xxere numbers of tiny lix ulets, all 
of them entering the lake. Cl(3se along that shore the water was lheu‘foie pel 
fectly fresh; though farther out it xvouki of course bt: salt, unless its position and 
habitus spoke altogether falsely. So far as xve could see from our route, the laki. 
xvas entirely lacking in both anim;d and vt.:getable life. In colour its xvateis wck* a 
light dirtv green; l)ut the belt of sediment in the middle, xvhich I have alu'adx men- 
tioned, glinted white, being like a big island, and its south-eastern corner approached 
(juite close to the shore on xvhich we xvere travelling. Seen from a distance, this fiat 
patch of sediment looked like an ice-field. In places luxuriant grass was gi owing 
on the shore on our side. 

On the left we passed a rocky promontory, while on the right the marshy, 
swelling shore-line of the lake trended away to the north. Our strip of shore con- 
sequently continued to broaden out, being bordered on the south bx a single tei 
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race only, which however was very conspicuous in the flat country, for it is 4 to 5 
m. hij>*h and slo[)es down steeply towards the depression. Here was a little rivulet 
issuing from a spring and still flowing, which had carved out for itself a deep and 
sheltered bed. Next we passed a j)rojecting‘ cIIdow ot the terrace and then crossed 
over a dry watercourse. After that we came out upon the o]:)en country south- 
west of the lake. Here, upon looking around us, we j)erc(‘ived three terraces, all 
very distinct, though th(^ highest was not, 1 suppose, more than 20 to 30 m. above 
the level of the lake. The lowest, which. we followed, sometimes close at hand and 
souKitimes at a greater distance, defines a former beach-limi of the Perutse-tso, and 
it is not so ver)' long since it was abandoned, as is abundantly proved l)y the pro- 
perties of the ground. Where dry, this was rough, lum[)y, and cracked, of the 
same type as the similar dr\’ expanses that occur, for examine, west of Teniirlik, 
or in the vast n^gion of d'sajdam or around the* Kara-koschun. It is in fact typical 
schor^ the bottom of a salt lake recently laid bare. Such surlaccvs are however 
relatively rare below the lowest of the terraces which I have mentioned, lor the gn ater 
part of th(,‘ country there is occupied with extensixf marshes, with grass growing 
amongst them, and several open pools, all at that lime frozen over. In nunun'ous places 
there were also s[)rings; and the water in the locality was general!)' fresh. It would 
reaiuire l)nt a slight rise in the lev(.‘l of the lake to |)Ut this marsh under wat(.‘r, and 
possibly this does sometimes ha|)[)en. Exc<‘pt the relatively low t(?rraces which 1 
have mentioned, we saw no oth(!rs in the region round this lake. 1 lowevau*, they 
are sufficient to justify us in sul)suming th(t Penils(!-tso under the geneixd rule, that 
all the salt lakes in ciiilral and w(‘stern Tiliet, indt?ed wt! may safely say all the 
salt lakes throughout tlie 'ril)etan highlands, are undergoing a process of dt^siccation. 

On the northern and north-western shore of the lake rise three mountain 
bluffs, though at the great distance at which x\e were from thmn it was impossibles 
to determine whether they stood close! to the lake or we re se[)arated from it by a 
broader stretch of flat, level ground. These mountains, w hich arc practical!)' isolated, 
are of insignificant size. To the west we perceived several range-s of higher mount- 
ains, though to the! north-west the country was open riglit away to a vtu'y far-off 
range. This was the latitudinal vallejy in which we were to marcli during the next 
few daxs, and of xvhich the Perutse-tse> fe)rms a special part. 

Our Camp CXVII, beside the Perutse^-tso, stood at an elevation of 4497 m., 
only a couple of meters above: the lake. Here tlu! grass xvas tliick and soft, although 
xvithered; for that jiart of ddbet it might hoxvever be pre)nounced excellent. West 
of our camp xvas a long belt of balghun bushes, xvhich not very long ago stood on 
the actual lake-shore. ddie:se furnished us with a plentiful fued. As there was likc- 
xvise an abundance ol spring-xvater, this locality may with reason Ik: i)ronounced 
one of the very best that xve had seen since we left d'scharklik. 'I'hcre were marshes 
also to the south-west of the* camp. On our arrival xve found 25 Tibetan horse- 
men, xvith some forty yaks, xvaiting to escort us on our way. It was from them that 
xve learned the true name of the lake, Perutse-tso; for our old escort had called it 
Jim-tso. h*rom this place the distance to Tok-dschalung, to which there was said to 
be a road farther south, was approximately the same as to the lake of Tschag-tsaga, 
or about six days' march. 
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'l'lio rocks we saw this day were as follows; at the salt pool iminedialely east 
of the little pass a dark j^recsiish schist, dipping 51 ' to the N. S5" k. and seamed 
with a vein of ftatsh and beautiful t;'rey granite, at the; sides ol which the scliist was 
especially hard ami assumed an anole of 40” towards the N. 72 k. The same 
crystalline schist, to.S4ether with the j,rranite. cropijed out also in a small stee)) side- 
glen, that comes down from the southern mountains to the lake. I'lie lower part 
of this litth; side-glen cuts through certain soft white strata, lying iH to the N. yy' \\ . 
A specimen which has been t;xamin(;d by Mr. .Aminoff turns out to consist for the 
mo.st part of calcium carbonate with a smaller ijercentagi; of gypsum. On the left 
side of the threshold pass is a rather coarse granite, bedded at 4S to the S. 12 ’ 
\V.; in it occurred veins ol a hard, Imely crystalline schist, of a dark-green coloiu. 
The flanks of the retl mountains are everywhere strewn with Inigments ol 
this rock. 1'h(; same rock occurs .again in .1 little knoll tliat crops out on the 
vtay shore of the I'erutse-tso, di|)ping 74" to the N. 17 I' . b'ragments .as well 
as blocks of this stone, arc; likewise common in |)lac(;s on the .southern .short; ol 
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the lake. 

During the four da\s that we. 
spent beside the I’erutse-tso tlu; wind 
})lew incesstintly from tht- wa;st, some- 
times with hurricane forte, driving l)elore 
it in thick cloutls alttng the ground 
everything of the nature of loost; ilust 
or fragments t)f tlry plants. It was 
im|)t)s.sible, to scrtaai yourself against 
it: even the l.rell-.shai)etl yurt which 1 
occupit'tl was not enough; lor even 
when you have your tent-opening ttr the 

leeward, there is always an etltl> of dust ami .sand dancing and whirling ui> like 

smoke in front ol it. n 1 • 1 . 

\t this lake wild-geest' were numert)us, though the\ were all funis t)l passage. 

tl,ev <u.l nol r.-M on tlu, ultor.-s of ll.o l', r.as,-ts„. I.nt b:|, I Ilyins o,fr 

it. tviti, loutl scfo.nii,ins». tliousl. only M nigh'- 'U»y "etc cvuicntly on llioir "tty 
front the lowIttntU of inner Asia to liulia. it tvan a long time .cncc » e IttuI seen 
"iltl-geese. ami as after this tve very seltlom saw tin:,,, ..,ll,,:r. tltts . e|tress,on tvotil.l 
seem to form one of the great highways which the, hav.i no Jot.ht ollowctl ,n then 
migrtttions from time imtttemorial. It is of course ,|,..t.i niasonaltle hat t sltonll 
endeavour to fly across the flat parts of tiui plateau, and. cons.stently wtti, keeping 
to as straight a line as possiltlc. sltonld avail themselves ol the higgest depresstons 
for over timm the air is' relatively less attenuated a, «1 u, 

^rfl,:::, wi: o!r:f straltf rirstopplng-'stations in the laenstrinc regutus 

of eastern 1'ibet and otliers at the l.rnb^ with ';dl the isoh>i)so- 

it would he to have a general map > - tracks of the wild-geese! 

metrical curves J j" eseiit i.npossifile, and indeed it will long 

But the construction ol such a map is .it piesciu i 

//(./in, y<wmy in Ctnlnil Ash. /< ■ 
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l)t iin|)0.ssible; for it cannot lx; clone even alt(;r the whole of the country has lK;en 
ina[)pe(l. Yet it is at all events allowable to believe, that their migration tracks 
bear some sort of fixed relation to the relief of the highlands; that is to say, that 
the lines which would, on the map imagined, indicate the j)aths taken by the wild- 
geese in their periodical migrations would also coincide with those ])arts of the country 
in which the; isohypsometrical curvt;s would show that the lowest ek;\’ations run. 

I have bricdly alluded to the str;ind-terracc;s which we saw Iceside the'southc;rn 
shore of the Perutse-tso. and which in point of age correspond to the low'er beach- 
linc;s around the l.akor-tso. I h(;y show more distinctly than anywhere cdse beside 
the little dry watercourse or glen that winds down to the; lake from the; south-south- 
east. l-'rom our route; we saw only three; terrace;s. On the; 30th October, starting 
from near the.; outlet ol the; glen at the; lake.'-side;, I look leve;llings along the east 
bank of the watercourse, that is towards the south-south-east, with the; object of 
ascertaining exactl}’ the; altitueles eef the terrace;s al>e)ve the lake;, and their respeictive; 
distance's freem the wate;r’s edge, 'rite levelling-mirror was supporte;el, as befetre, 1.50 
m. above; the; ground. The; first terrace, which is ejuite; low and insignificant -- in 
fact it was not \isible at all from our route — is situated at a distance oi 2c;7 m. 
from the lake. It can hardly be calle-d a te-rrace, but is rather a rampart, frcejuently 
broken, which appe;ars to be linallt' leest ametngst the littoral marshe;s to the west. 
The second old be;ach-line; or stranel-terrace is like;wise letw, but elistinct. It is situated 
io.|6 m. from the lake;, and appeareel to be continueel towarels the .S. 73" W. It 
is betwee-n therse two terraces, which thus He a considerable; elistance; aieart, that the 
eroelesl wate;rcourse; becomes lost in the schor, growing shallowe;r anel le ss distinct, 
anel finalK' giving out altetgether; anel there is neething lej inelicate that its temitetrary 
le)rre;nts e;\e'r succee;el in getting elown as far as the- lake. Pre)bably, whe;n the; 
stre;am is bigger than usual, a te;mpe)rary marsh or .shallow marginal lake will be 
forme.-el between the; two le)we:sl terrace's. It is indeeel peessible that the;re will then 
exist an outilow- from this marsh inte) the; lake through e)ne of the gaps in the lowest 
ram|jart. The third terrace is situateel at a elistance e>f 1076 m. fretm the shore; 
thus the elistance- be‘twe;en it anel the seconel te;rrace; is only 30 m. It appeareel to 
t:ontinue; at first towarels the S. 70" \\'. anel afterwards, like; the; se-conel te-rrae;e, to 
ine;line more and more; teewarels the north-west; but very soon it disappe;ars altog(;ther. 
\Vc founel the fourth terrace; at I2 7e; m. fretm the shore, anel it continued towarels 
the; S. <Sc) W. .Ariel last!)' there was a fifth, 1350 m. from the shore, which pro- 
eeedeel eliie; we;st. .All the feiur u])pe;r terraces are; pierered by rainwater channels, 
anel these; greiw increasingly deeper in proportion to their distance; from the lake, 
.Above the; te-rrace which I have here calle'd the fifth, but which, strictly speaking, 
ejught ejf course; to be elesignateel the first, we saw ne) further signs of the I’enitse' 
tso hav ing reached a higher l(;v'el. I'he lowest terrace;, no, i, lies 4.50 m. above the 
e xisting lake; no. 2 lies 24 m. above; it; no. 3, 25.50 m.; no, 4, 31.5001.; and no, 5, 
3(1 m. riuis the rise along our measureel line was 39 m. in 1350 ni,, and conse- 
e|uently not altogether inconsieleralile, see:ing that the outermost, flat spurs of the 
souihern range; are; still in evide;nce the;re. But t[uite different are the relations at 
the; i)e)int where Camp CXV'II stooel. That was ]jitche;d, as I have said, at the edge 
<>l the e xtensive marsh, and imineeliately above it ran the lowest of the five ter- 
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races. In otluT words, the slope down from the foot of the western mountains is 
iniicli more oentle than the slope alonij tlie line whicli we levelled. Accordinoly the 
contour-lines have been more easily modelled in the latter quarter, while they stretch 
a good long way westwards in order to kc!ep to the foot of tlu! mountains. And 
with this the position which the lak(! occupies with regard to th(‘ adjactan country 
is in full agreement; that is to .say, when the lake was 39 m. higher than it is now, 
it was elongated in the same direction as its latitudinal valle)’ runs, namely from 
east-south-east to wa^st-north-west. I here is presumaljly nothing to pre\ ( nt onr 
d'ibetan lake from drying up more ({uickly than another. Il tlu^ desiccation is oc- 
casioned, as in the present instance, by a diminishing precipitation, then the several lakt s 
ought on the whole to dry up at aj^proximately the same rate, and tluar siil)sidenct^ 
ought to proctuxl at pre*tty much tlu; same rate in them all. Hut there is \et an- 
other factor that has to l)e taken into account, namely the difierent positions which 
the lakes occu|jy with ritgard to their environmeiit and in relation to the water- 
bearing strata. A very exttMisive and shallow salt-lake will of course dr)^ up 1 aster 
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tlian a small and n^latively deep lab;; and in tlu! case of the former the desiccation 
may procrjcd so fast tliat tcrract-s have hardly be<-n able to come into existence on 
its Hat shelviii)^' shores. .Accordingly, in the case ot tlu; l.akoi*tso. it is the liieln st 
terracc-s that are the most ilistinctly developed, and they originated at a time wIksi 
the neighbouring mountains plunged straight down into tlie lake. I he smallei the 
lake grew the "nearer did it approach in shape to the saucer type, and the more 
indistinct did its terraces become. Ikside the Perntse-tso the terraces are only visil)le 
where the slope of the shores is more pronounced, to sp<iak solel)- of those parts 
of them that I visited. If, as wt; have seen, the Lakor-tso once la>' 133 m. higlier 
than it does now, we may certainly assume that the fifth terrace beside the Perntse- 
tso, which only n-achc-s 39 ni. above the (existing Itwel of the lake, in no sense 
corresponds to the altitude of 133 simultaneonsl)- reached !))• the 

Lakor-tso; but at that time the Perutse-tso also rose far above the level ot its present 
fifth terrace. .A more detailed and more extensive examination all round the lake 
would undoubtedly reveal the existence of several older terraces, even though they 
be in a fragmentary condition. I'hat we were unable to detect an>- above tlie filth 
terrace may have been purely an accident, and due more pa. ticularly to the erosion o 
the wind acting in the very open valley. At the present time the lake has reached 
such a langui-siting condition that its remaining daj s are not man> , the. . xposiire of 
the bottom of the lake in the middle is a proof of this. 



ClIAl^TKR XIV. 

THE TSOLLA-RING-TSO AND THE LUMA-RING-TSO. 

On the 2nd N()vemi)er \v(‘ a^ntinued towards the north-west, up the hroad 
latitudinal valley and nearer to the hortlerint^' mountains on the south, d'he protu* 
lKa'anc(.‘ which I had designated O3 turned out to ht* the fork or foreshorttMiino- (jf 
a range, which however came to an cmd, after we hail had it for a few kilometers 
on our right hand. It is almost separate from the neighbouring mountains and 
does not l)order the latitudinal valley anywhere on the north. After we had passed 
it, there appeared in its |)lace other mountains, toli*rabl)’ low. M3 and N3, which had 
also ap{)eared at first to l)e di^tached peaks, turned out to he similar bifurcations 
of ranges that run parallel to our vall<!y and form part of its northern lioundary. 

Li’aving on our left the little l)i“lt of bushes, we crossed over a small spring- 
led rivulet, which was llowing towards tint north, where it entered a running stream, 
the name of which was, I was told, ( )m])o-tsangpo. d'his issues out of the moun- 
tains to the south-west and proceeds N. 65" J^. to the Ferutse-tso. It is said to 
be f<!d (.‘X'clusively from springs, which arc* numerous in the mountains to the .south- 
west. So far as we could see it was at that time ever\ where frozen, this being a 
conseijuence of the exceedingly gentle fall; and to the same cause must be attri- 
buted the extraoixlinary way in which the river wimls. Ihit the ice was not yet 
suflicientl)- strong: for while it bore men on foot well enough, and even horses in 
places, the yaks went through, and so we* made them ojjen a passage through the 
ice lor the camels. lk>th the depth and the \olumc were then small. 

'I he mountain in thii w’est-south-west was called Ombo-jutse, but beyond it 
appeared a higher crest, with some snow^ on it, called Nagbo-tsesum. One or two 
liry w'atercourses made their way towards the lake. We passed a second belt of 
balghun busht:s on our left hand, growing at the foot of a distinctly defined terrace 
at the f)ase ot the mountains. As the slope there is extraordinarily gentle, this ter- 
race can liardh lie higher than the highest of those which we measured last; perhaps 
it corresponds to the third or the fourth of them. 

Not lar west of a localit)’ called Nagnar, at the foot of the southern mountains, 
is the outlet ot a transverse gkm ol consideralde size, coming from the south-south- 
west and called Pamo-ka. 'rhroiigh it a track is said to lead to a district known as 
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Paktschuk, prolmbly only sumnier gra/ing-grouncls with springs. Thv. n, rarest mountains 
on the right, where the little isolated range terminates, is ealK-d jugmo. I'artlu r on 
the southern range is known as Jungla-tak. Matseha and Naktsclia are the names of 
two cons|)icuous rounded protuberances on the north of our route. A locality to tlie 
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south-west is known under the name of Hare-sadschir, and a smaller snowy summit 
in the south-east as Janak, this being apparently a part of the crest called Nagbo- 
tsesuni. It is also conceivable that different tribes give different names to the same 
locality 5 the l^erut.se-tso beting a dialectal boiindaiy-line of this d(!scription bt!tw’een 
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Fig, T T(S. CROSSING THK OMltO-TSANOPO. 


two rc'uions the inhabitants of which possibly possess separate names for one and 
llie same e:eot^ra{)hical object. For instance, the Tibetans who accomj)anied us from 
the east called that lake Jim-tso or Jigen-soptse, whereas those who met us there 
Irom the west called it Ptnaitse-tso. It is only the circumstance that the latter form 
is giv<m by Littledale, though spelled Feroktsc-tso, that has induced me to stick to 
this name in preference to the other. 

Camj) CXVIIi was }>itcherl in the vicinity of two sheets of water, little pools, 
lorming the surviving relics of a lake. T1 k‘, place is called Harschu. Adjacent 
l)arts of th(" northern range arc! known as 'Psemar and Jarak. 


•niK ts<)i.la-uinc;-tso and rtiE ujma-king-tso. 
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During the course of the day we passed a very Hat, scarcely noliceald<‘ threshokl, 
forming a water-divide, which possesses a certain amount of h\tlrographical and 
morphological inteiest. According to my hypsometrical instrum(*nts, our cam]) at 
Harschu lay at an altitude ot 4454 m., and our camp beside the Pernlse-tso at 4407 
m., while the dividing threshold rc^ached 4503 m. During the course of tlie next day’s 
march from Harschu we went down something oxer a score more jne*tt:rs, that is to 
the edge of the next de‘pression, occupied by tlie lake of d'solla-ring-tso. d'his lakt: 
has, as we shall s(‘e, reached an even more acKanced stage of d(‘siccation than the 
Perutse-tso. It almost looks however as if both depn^ssions had once been connected 
together, and so formed a singlt! long lake, and indeed the\ are situated in one and 
the same latitudinal valley. If the thrcH! altitudes which I have just (juoted arc. any- 
thing like trustworth)’, the differences of elevation are here v(M')' slight. The altitude 
of the Pi!rutse-tso is in particular relatively sound, bc.'cause the observations taken 
there wert) spread over a space of four days. I'he altitude of both lakt^s w as deter- 
iniiKxl with a l)oiling-point tlu‘rmome-ter and tliree aneroids, but the altitudes of th(! 
pass by the aneroids only. I'Ik; thn‘s- 
hold-pass lies then onl)' 6 ni. above 
Camp CXVII, which itself stood at the 
most only 4 m. above the Periitst^-tso, 
so that the differtuice between tluj thre- 
shold and the lake is only 10 m. Now^ 
the strand-terraces beside the same! lake 
reach up to 39 m. above its present 
level; whence it follows that it was 
only th(‘ lowest of them, No. i, which 
belonged exclusively to the basin of the 
Perutse-tso; the other four must have 
belonged to the higher t(‘rraces of the Tsolla-ring-tso, and consequently must have 
run along llu* foot not only of the mountains on the south but also of those on the 
north. One of the-se continuing terrace's we did indeed observ'e just above: the second 
belt of l)alghun bushes. A rise of only 10 m. in the level of the Perutse-tso would 
suffice to cause its vvatt:r to flow across the threshold; but to produce: the same 
effect, it would requu^e a rise of 49 m. in the depression itself and in the lake of 
Harschu, and of 69 m. in the tsolla-ring-tso: that is to say, when the two lakes, 
the lA'rutse-tso and the Tsolla-ring-tso, were united, the basin of the latter would b(' 
69 m. deeper than the basin of the former. In other words, its subsidc'nce and 
desiccation have |)roct:eded at a much faster ratt:, st;eing that the level at Harschu 
is now 49 m. lovv^er than the pass. Nor is there anjthing surprising in the level of 
the western and deepest part of the former long lake having dropped at a much quicker 
rate than the eastern part; the difference admits of easy explanation. At the present 
time the basin of the 'Psolla-ring-tso is not entered by a single affluent, if we disregard 
a couple of tiny rivulets that issue from springs. Hut the Perutse-tso, on the con- 
trary, is not only entered by a great number of spring-fed rivulets, hut it also 
receives a river, the Ombo-tsangpo, which even contributes water in the winter. 
Nor are these relations certainly altered during the warm season of the year, and 
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t!si)ecially durinij^ the rainy season; hence we may say, that tht^ Perutse-tso under 
all circumstances receives a far more abundant inllow than the d'solla-rinf^-tso. 
Evem thoui^h the Perutse-tso is, as its terraces betray, dr()i)pini{ and neariny^ extinc- 
tion, it is doini;’ so at a slower ratt‘ than its neiLjhl)Our lake, because its more 
abundant inflow makes tlu: l>alance btTween ~|- and — , or l)etween influx and evapo- 
ration, less than in the cas(' of iht* 'Psolla-rin^j^-tso. The Perutse-tso is therefor(! 
mort‘ te^nacious of life, and will certainly outlivt* its western neighbour, notwithstan- 
dini^ that the latter was once 69 m. the deepcTX I do not of coursii assert that the 
fiejures which I haxe <;iven al)Ove are absolutely unassailalde: the: essential thin^- is 
that th(‘\^ are R‘latively prett\' n(‘arly correct. Whether the rt'spective values turn 
out to be: c:reater or less is of no re‘al im|)ortance, for the reasoning* which I have 
adduced al)ove would still hold good. 

We have thus found that in the s|)ace of time which tlu‘ Perutse-tso recjuired 
in order to droj) ro m., the. d'solla-ring-tso (to confine ourselves to the lowest 
part of tlu‘ depression) has drop|)e:d no less than 69 m., counting trom the moment 
when the two basins were finally separated at the point whta'e the: flat threshold- 
pass is now situat<‘d, 'JIk* subsidence in the basin of the d'solla-ring-tso has thus 
procet‘eled seven times faster than that of the l\:rutse-tso. At the be^ginning of this 
|)eriod of sul)sidenc(‘ th<' Perutse-tso was of no ver\' great si/e, although it was of 
course several times biggea* than it is now, for it c:\lended westwards close up to 
the threshold-] lass. I'he te rraces, counting from the* 2nd to the 5th on its southern 
shore, date howe:ver from a \'er}' much oleler period, namely that in which the two 
basins of the de|)ression were conne:cteel together. At the: lieginning of the same 
period of subsidence the 'rsolla-ring-tso was a very large lake:; not indeed much 
broaele:r than it is now, but it stretclu:(i, as we shall see presently, a very long \\’ay 
towards the we'st. Its elepth was also greTite r than that of any of the lakes which 
1 sounded in l ibe:t; for at the moment whe*n the thre:shokl first emergt:el above the 
water the: de{)th of this lake was exjual tej 69 m. + the maximum de[>th of the existing 
"rsolla-ring-tso, though this is indet^d inconsieleralile. Vet, howeve.:r swiftly this 
werstern lake ma) have dropped, it ne*\erthele:ss had sulticieTit time, and f)ossess(::d 
sulTicient power, to sculiiture strand-terraces, as we saw, with the utmost distinctness 
at a distance of about 4 km. north-west of the threshold-pass, d'here were four of 
th<‘m, all running concentrically and quite close, together, whilt: tluTc was also a 
fifth less distinct. Hut in the four km. that inlerxene between them and the pass 
we perceivt:d no lx:ach-lines, tin* reason probably being that the slope just there is 
almost impercejitiblc. U[jon following the four terraces round towards the south-west, 
west, and west-north-west with cnir eyes, we discovered one or two of them indi- 
cated again, though faintly, at the foot of the mountains on the south side of the 
valle\'. Hut we failed to detect them at the foot of the northern mountains, though 
this may ha\(: been diu: solely to the greater distance and the less favourable light. 

1 h(:sc‘ terraces, both those that our route directl)' crossed and those that run along 
the loot of the southern mountains, are of course formed in purely disintegrated 
matt rial, though it is now hard and consolidated. 'I'here were no beach-lines visible 
in tlu: hard rock. 
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One thing at once arrested attention, namel> that ilu-se terraces (-xist solely 
and alone on the north-west slo[>e of tlie pass, whereas on its eastern side the) 
are entirely absent. In this circumstance I see a fresh proof of tlu' correctness of 
the theory which I havt; already advanced, that the arrangement of these 'rilx t.in 
lacustrine terract's i)roves generally, that even at the time when the climate was 
moister than it is now, and when the laktts were therefore l)igger, the pnnailing 
wind blew, as it bhnvs to-tlay, from the west. 'I'he slope on tlu: \v(*st side of th<' 
pass has in especial been in a high degrt^e expost.-d to wind and wa\'es beating 
ui)on it from the wt;st, or rather from the west-north-west and north-west, lor the 
shape of the; valley forces tlu; wind to make a local deviation. It was in that same 
direction that the old 'Isolla-ring-tso stretched, aiul tlu; wav(;s which beat upon tlu; 
easti;rn shore of the lake, along the lines of the four or live terrac<.;s, canu; Irom 
a long way off, namely from its distant we;stern side, aiul consequentK' had plent)- 
of time in which to grow to a c<»nsid<;rabl(; lu;ight. Ihus, even though tlu; [lerieul 
during which the lake maintained its(;lf at the one level or the other may ha\<; betm 
fairlv short, the powerful and (mergetic action of the waves was neverthel<;ss s)inicient 
to accomplish a work which undi;r other conditions would ha\t; resjuired a much 


longer juriod. 

On tlu; eastern .slope that stretches down from tlu; threshold pass to tlu; 
Perutse-tsr) no str;ind-t(;rraces have be(;n abU; to d(;velop, and that for thr(;i.; reasons. 

'I he first and most important is, that this slope was sheltered Irom tlu; t;verlasting 
westerK’ wind, tlu; eflects r)f which U[)on the westt;rn shore of tlu; lake were practi- 
cally nc-utrali/ed. In the; iu;xt plact; this .sloix; is much flatter than the western slope, 

which reaches down to a tle*;|)er depression, b'inally, at tlu; period in (luestion tlu; 

i>(;rutse-tso was consideral)!)- smaller than the 'rsolla-ring-tso. riu; circumstancu; that 
the I’erutse-lso remained for a relati\el\ long(;r ijeriod at each of its resp(;cti\a; leti'ls 
ought to h;ive operated in the o])posite direction; l)Ut l.each-liiu;s are ney.;rtheless 
entirely absent on the easU-rn sloiu- of tlu; threshold. .A thorough (;xaminati<,>n of 
tlu; whole depression would without doubt re\eal tlu; lact, that tlu; lu-st develo|)ed 
strand-terraces arc; to Itc sought for at the c;ast c;nd, upon whicyh the wax es, gathering 
way in their passage across the entire lake, beat with great force. 

While the eastern s1o|k; down from the threshold is practicalh' (]uite trc;c; Irom 
eroded watercourses, and in any case possesses no main drainage-channel, there does 
exist one in the north-western part of the latitudinal valley. It docs not however 

come down off the pass, but is formed gradually out of the transverse glens of the 

southern range, the brooks of which unite one after the other to form a main 
watercotirse. 'I'his stream flows close along the foot of the southern mountains, and 
finally expands as it approachc;s Lake Harschu, but disappears before it qui e 
reaches it From the northern mountains this main strc;am does ncit recc;ive a single 
contributory. Thus the temporary torrents which arise in the northern glens never 

L'ut^’atSlKM'valley lik.: - ahsokuely dry except for 

the two lakes a«l the Lho-.sa„,,x, - I 

of sand anywhere; we did not detect so much as a rudimentai) tendenc> t 
Ormadl of denes. ,Mtd yet one wonld snpposc that the con.lmons favo, .table U, 

Jledin, Journn' in Ci'nfral Asia, // • 
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their origination were in a liigh degree existent: the ground is dry and level, inex- 
haustible supi)lies of detritus are furnished by the surrounding mountains, and as 
for the wind, the driving and dune-forming agent, surely it leaves nothing to be 
desired. The reason why there are. no sand-formations, notwithstanding that all the 
conditions are favourable, can scarcely be anything (.‘Ise but this, that the wind 
blows too hard and is too violent to admit of tlu* origination of dunes. On the 
surface of the ground tliere is not even the very thinnest sprinkling of sand and it 
is useless to look for loose dust: the ground is everywhe*re hard and consolidated. 
It consists of extremely Ihiely divided })Owdery material, Init it is |)ressed together 
into a solid mass, from which (!\en tiu! hardest wind is unable to rc'move directly 
so much as the smallest |)article. Vet over this suriact‘, as hard as asphalt, there 
occur considerabU‘ arenas of coarse sand, too coarse- to be used by iht! wind as 
material for dune-building, as well as finer gravel, hut scattered so thinly that the 
umlerl)'ing )eIIow soil shows through almost everywhere, after the manner shown 
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in the annexed illustration (fig. 1 20), All the finer matt(T, wliich was once inter- 
mingled with these coarser materials, has been blown awa\', so that the surface is 
swept perfectly clean of all movable particles, with the exception of such as are too 
coarse to be transportc.‘d; and tlu: consecjuence is that the latter remains behind, 
like a dissected and divid(xl skelc^ton. 'This day we had a striking illustration of the 
process that goes on, I'here was virtually a gaUi blowing from the west. The 
horses’ hoofs always loosen a small (juantity of the hard surface; but this day no 
sooner did the animals lift their feet than the loosened soil was instantan(!Ously blown 
away. fluis a veil of light dust hung in the wake of ihv. caravan. No soonta' was 
the soil converted into dust than it fell a prey to tht- wind. When 1 saw this I 
readily unilerst(jod that dunes are tinablt' to originate in this latitudinal valley; they 
7 it'vcr get an opportnuity to form. i\nd even though during a moderate wind a 
tendency should at any point be manifested towards the formation of dunes, the 
attempt would be rendered nugatory by the next v iolent storm, the material being 
l)k)vvn away eastwards, until it comes to rest God knows where, d'he inconceivably^ 
v'iole-nt wind that was then blowing, without a moment’s cessation, so violent indeed 
that we could feel our horses stagge-ring under us and struggling as if advancing 
in water, was also perft^ctly^ clear; there was not the slightest trace of drift-dust to 
be detected any^vvhere in that region. 'Fhe storm of the day before had completely 
svve|jt away' all loose material which may chance to have cumbered the surface of 
the ground, and in the course of twenty-four hours no further quantity had been able 
to accumulate, or if it had it was already blown away. I'hus during the .season, 
when this /trade wind» l)lovvs so unceasingly, we are forced to the conclusion, that 
every’ the finest [)article which the agencies of disintegration chisel out of the hard rock 
is l)l(jvvn away almost at the very moment of its birth, or rather rebirth. The 
relations here are l)oth like and unlike those that prevail in the Desert of Lop. In 
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the Litter we also had a hard clay desert, swept pcrrfectly clean, without .lun.-fonna- 
tioiis; hilt on the other hand we found tliat the storms were alwajs luavih rha.s.,.,| 
with disintegrated dust and drift-sand, which is transported towards th.- wesl-somh- 
west to be deposited in the DcstTt of 'Fschertsclien. In l.otli regions the uind blows 
too hard to allow ot the origination of dunes. 

_ 'Fhe storm stoppixl at 7 p.m., l,ut only for , ' . hours, after which it be^mn 
ai^ain, althoii^ir]i less stemlily, and it continued to blow all night. But the atmosiilu 
remained so clear that stars of the fifth magnitude, low down close to the hori/on, 
burned like distant (ires; while those of the first magnitude in the zenith sparkled 
like electric lights, so that under such conditions the night in 'I'ibet is ne\i:r perfectly 
dark. At Harschu we again heard the wild geese screaming at night; during the 
tlay we never saw them. It is possible that they only travel by night in order to 
esc<i])e the violent wind, for as a ruh; the nights were almost always trancpiil. 

Our new chieftain told me, that in his ])rovince it was usual to count six 
months oi winter, and during that time the west wind blows practically without 
a break. About 40 da)s afti.T that, that is in the middle of Uecember, snow was 
to be exiiectial, but it might come a little earliiT than that, and he advisetl us there- 
fore to try and reach Ladak in twent\-five days, for in that case we should entirely 
escape it. .As it turned out, we reacht-d very nearl)- the enil of December without 
any snow; but I (piote these statements of the natives, all the more because thev 
are mutually in agreement. 

lo 1 ok-dschaliing, a place which later on we left to the south, thi? distance 
(lom our |)iesent cam|) was saiil to be five days. At these gold mines, which are 
saitl to l>e the highest place on the earth that is iiermanently inhabitisl, there n.-main 
during the winter onl)’ about a score of people. In tht: summer the po|niIation in- 
creases to Iietween 200 and 300, who dwell in 60 to 70 lilack tents set up in a circle 
all round the gold-field, with its shallow mines or rather pits, out of which the: precious 
metal is extracted in a ii.-ry primitive fashion. 'I'here are neither teinjiles nor stoni; 
huts at the |)Iace. The gold-miners come from several different directions, some of 
them even from Lhasa. The grazing round rok-dschalung is writched in the extreme, 
and after bringing up their belongings the miners drive their jaks down again to 
regions where the pasture is lietter, and there too they leave their sheep in the 
custody of shephenls. 

]h:)th Nain Singh anil Little-dale travelleil, as I did, to the north of rok-dschalung-, 
Littledale’s route running the nearest to it. ' riie lake which Nain Singh calls Nimeho- 
chaka is, possibly identical with my I’erutse-tso, in that case Nim-cho would erpiate 
with Jim-tso. Last of the Luma-ring-tso he places a small lake, to which he gives no 
name. 'I'his may possibly be the Harschu, a name that is also a|)|)lied to the adja- 
cent country. 'I'he Luma-ring-tso, which, properly speaking, is only a part of the 
depre.ssion that I have called after the lake of 'I'solla-ring-tso, measures according 
to Nain .Singh’s map, 33 English miles in length; though it is difficult to see how he 
could map it accuratel)', .seeing that he travelled at a considerable distance to the 
north of it and can evidently only have seen the lake at a single jioint, namely in 
the extreme east. Between his route and the lake there intervenes a big mountain- 
range. I suppose his information was obtaineil as the result ot questioning the 
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natives. 'The I aiina-rino-tso itself is a very small basin, only a few kilometers 
lony*; but if wi: add to it, as Nain Singh has done, all the salt-basins lying to the 
west of it, we get a ver\' el<.)ngated de[)ression, wliich perha[)S does exceed 33 miles 
in length. 

In our next two stages we‘ shall have a l)etter opi;)ortiinity of I)ecoming 
ac([uainted with this |)eculiar depression. We could hav(‘ travelled equally well by its 
northern or its southern shore*; but we chost* the latter, because, according to the 
l'il)etans, tlu^ grazing was better on that side. Hen* for a s|)ace we trava iled between 
Nain Singh’s routt*, to th(‘ north ot us, and Littkalak* s, to thci south. "Fhe rout(.*s 
of Bowc'r, Wellln and Malcolm, and Deasy all ran to the*, north. 

Novembt'r 3rd. North-north-west of the camp we left a miniature lake, l)arely 
100 m. in dianu'ter, and thus of tlu* same* dimensions as tlur Harschu. In fact, these 
two lakes will ha\a* i)een connectc'd togethi'i* not so va-ry long ago, indeed tht*y may 
])(a‘hai)s be sometimes unittal eve n now. i he^ir water is frt*sh, so that they may lx* 
regarded as spring-fed |)Ools, which get rid of their sur|>lus wat(‘r l)y some trickling 
rivuK-t. Imnu‘diatel\’ west of 1 larschu rises a te‘rrac(!, 20 m. high at the most, with 
a steep slope next the lak<‘. Immediately afti*r that comes a second terracetl step, 
about 10 m. high, h'rom the top of the* latt(‘r a steep slope of 30 m. leads down 
ti> le\el ground again on the* w(*,st. I'hiis this is only a >'|>k*r-arms (]uit(! narrow, 
l)iit lairK' long, stretching towards tlur south-east from the lowest slo|)es of iht; 
mountains on the north. It is built up ol coarse* sand and graxa*!, com|)acted into 
a hard solid mass. I'his pier is slightly curved in outline and concave towards thi! 
(*ast; h(‘nce it forms the wesh*rn boundar\' of the depression in which lie the ])resent 
Harschu lakes. It narrows towards the south-t.*ast, and at the same time* grows 
l()wt*r. Betwc‘en its lowest extr(*mit\' and the lowest terrace at the: foot of the range 
on th(* south of the latitudinal valley there ap|)ears to bc! a break or gap. And at 
the foot of the northc*rn mountains, but at a consideralde lu*ight above the liottom 
of the valle)', there dvv. yet a coupk! of other terraces. 

On the west side of the >pier> str(‘tches a perfectly level (*x|)ans(.‘ of hard, dry, 

white schor, a depression surrounded on all sides b)' shar|)ly dehmxl terract*s. d'hat 
water does somcaimes gath(*r there was evidt-nt from tht* (Jecqily indented hoof-marks 
()f the kulans, making lilack gaping holi*s. Ihit at that time the ground was so dry 
and hard that <nir horses' hoofs scarce* left any im|>n.*ssion upon it. Next on the 
south rose a gloom\’ mountain-mass, with beach-lines fully 100 m. above the bottom 
of th(; valley, and thus dating from a time when this depression was still connected 
with the P(aTitse-tso. d'la* western promontory of this mountain-mass stands beside 
th(! outlet of an im[)ortant transv(*rse ghai, at the* head of which was vasible the 

near(*st range* on the south, dotttxl with separate patches of snow and known as 

Dandur. The corresponding [iromontory on the opj)osite sitt* of the glc*n is known 
as Sogele. 

On the! oth(!r side of the schor expanse the hard gravel begins again, and 
is s[jrinkled with grass and scrub. After that comes another pier-like threshold, 
al)Oiit 15 m. high; tliis is concave towards the west, narrowest in the middle of the 
valley, and widtais out at the sides, where it gradually merges into the terraces 
uhicli exist tlu re. lo the west ot this thresliold also there is an independent basin, 
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with a schor surhice in the niulcllc of it; otherwise it is steppo. Its western l.oundar)' 
IS formed by a third »pier» or thix^shold, riinninu- like th(‘ othcTs across th(‘ valle>'. 

It is about 10 m. h\^h and on th(‘ east [)re*sents oiu* unbroken slope, but on the 

west its slope is divided into two sections, 4 and 6 m. hit;h resi)ectively ; and afUM* 
that comes a fiesh pica* 10 m. hijLj'h- IU,*tween these, two ])i(.a*s, lyin^' thus ( lose 
too'(*tluT, there occurs a lon^r, narrow liollow, in the lowc‘st i^art of which is a littl(‘ 
pool, al)out 30 to 40 m. in (-liameter and known as the Makuin-tso (fiy-. i 2 1 ). I hus 
we had crosscal over (our successive ]>i(_‘rs and indepca’ident miniature depressions. How 
th(\se so (Muphatically detincal thresholds originated, it would b(! difhcult to sa\ ; though 
hint is oiven l)y the fact ol th(* ijroiind lallin<^ somewhat from east to W(^st, a (act a 
confirmed liy thc! hy|xsometrical instrumcaits. For the cam]) at Harschu found 

an altitude of 4454 m.; lor tlu^ summit of the fourth and most w(_‘sterly threshold 

an altitude of 4443 m.; and for the shore of the I aima-rini^-tso 4.434 m., after which 
the. tjround rises aoain slij^htly. 1 hesc* terrac(‘s will therefore lie old strand-ramparts, 
which were succcsssivcrl)* (ormcxl as the lak(‘ retn^ated westwards. 
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b'rom the top of the: fourth and most w<*sterh- t(‘rrace wc* had an uninterrupted 
vi(‘w across the Luma-rino-tso and its basin, then for the most part dry. Accordino- 
to the aneroid readinigs jgixcn abovte th(‘ difference in altitiuU' between the top of 
tlu! terracc^ and the lake-side only amounts to 9 m.; this is however too littk*, tluf 
error lieint^ due* to the moment of inertia of the instrumcMit. .As one could st^e with 
the naked eye*, the* ditference of altitude* is much orcater, ])erha[)s 30 m. bhe slope* 
from th(* terrace down to the lake; is howe*v(*r very gentle.*, and this again is divided 
intej several ste.*p-like se'ctieins, four l)e*ing' (‘specially noticeable. We; traced tlu‘ir 
cemtinuations all the wa} to eiur camp at the; end at the day, — dark, horizontal 
lines immediatel)^ on our right and inckjsing* the liasins of the Luma-ring-tso and 
'rsolla-ring-tso. Hut farthe;r west the;y grew increasingly more indistinct, and at the 
point whe*re; we; [iroceeckjel north from the d'solla-ring-tso, and thus must have cre)ss(;d 
ove;r them all, the*)' came; entirelv to an end; where*in we may discern )e;t another 
[iroof of what I have said above as te) the relation in which the prevailing wind 
stands to thejse strand-te;rraces. It is in the extreme; eastern part of the; basin of the; 
Luma-ring-tso anel 'Fsolla-ring-tso that the;y are most dev<.*lope;(l, Ibr it was there that 
the wav'e; momentum was gre;atest, and the; farther ) ()u ge^ west the smalle*!* was that 
forces. rhe uppeniKTst of the^ four te;rraces is the biggt'st, - e\'ielence ol the* lake; 
having persisted a long time at that level. .Above that line we did nejt see any 
others of a similar character at the foot of the mountains. 

We next travelled towards the north-west along the; foot of the lowe^st strand- 
terrace and over hard, level gypsum soil. Scrub was growing at intervals, and here 
we passed a little belt of balghun bushes. 'Fhc surface was freciuently furrowe;d b)* 
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eroded rivulets coming from the nortliern mountains and breaking through the ter- 
races. On the north rose two dome-shaped protiiI)erances, one on each side of the 
outlet of a transverse glen. I'heir names ant said to be Jaruk-mena on the east 
and Jaruk-doma on the west. Close to us on the* left thvxv. now appt*ared big 
t^xpanses of gy[)sum, rising into tnounds and |.)yramids, as beside the I.akor-tso, or 
forming — and this is here th(i commoner - platforms and terraced elcrvations like 
those beside the little salt lake* west of Lakor-tso. Vho latter genc'rally have quite level 
surfaces anti gleam white like sugar or snow. On tlu* space l)etween our route and 
these kivel exj)anses there was a sprinkling of wretcht*d grass, with s|)rings breaking 
out in sevtM'al places, some giving rise to little p(.)ols and marshes, others to tiny 
rivulets that soon dwindled away, though not before they had cut a path in a glt‘n- 
like sort of trough betwt^en two gypsum ex|)anses; through this hollow wt; again 
caught sight of the extreme eastern end of the Luma-ring-tso. 

In the S. 38'' W. rose a more conspicuous eminence belonging to the southern 
range. 'Fhis was now more distant, l)ut fairly massive and pierced \)y sev(*ral short 
transverse^ glens. It was said to Ix! known by the name of the 1 )embe-tsare and 
appeared to be divided into two i)arallel chains, of which the nearer one was darker 
and more irregular in outline, the farther one more compact and higher and of a 
light red colour. 

After that we had on (»ur left the last portion of the Luma-ring-tso. It turned 
out to be a very insignificant lake, hardh' deserving in (act to be called a lake at 
all; for it cannot be more than 2 km. long and at the most 100 m. broad, and is 
drawn out east and west, this shape being pn'seribed by the conformation of tlx* 
latitudinal valley, d'he main body of the lake lies on the nortlxrrn sidt* of a more 
extensive gypsum ex[ianse, which has been ex].)Osed so recently tluit its surface is 
still innocent of the usual irregularities, being |)('rfectl}' smooth, d here were also 
said to lx* several open sheets of water in the southern part of the gypsum exj)anse, 
although we failed to sec! any. Ikissibly the water-level was then exc(*pti(Xially low, 
whcTeas in the rainy season the lake will spread out and cover the whole of the 
I(A'el gypsum ex|>ans(.*. 

Next we crossed ov(‘r a pier-like spur, of tlu* same a[)|Jearanc(-* and material 
as the preceding; its extrc*mit\' pointed towards the north-north-east and was al)OUt 
6 m. high. It constitutes a projection from a tal)le-toppcd bluff, a sort of low inde- 
[jendent terrace betwec‘n our rout(‘ and the western ])art of tho lake. At its northern 
foot were! some small pools and marshes. A little bit farther w'est wo passed yet 
anothtu' long, narrow |)latform-lik(! elevation, with strand-terraces still discernible 
on its southern facc!. b'rom the top of it we commanded an uninterrupted view of 
the next lake, the rsolla-ring-tso, which is several times bigger than the laima-ring- 
tso, though still small. 'Fhe two lakes are s<!parated from one another by a flat 
isthmus, rising but little above the w^ater and very marshy. To travel along it is 
im|)ossible. During the rainy season this strip of land is said to grow continuously 
narrower, though our Tibetans could not remember that the two lakes ever joined 
and fornx'd one sheet of water. Their statements j)rove however one thing at any 
rate*, that during the rainy season the now' exposed level gypsum expanses are inun- 
dated, (or at the time we passed the water did not touch the isthmus, it only covered 
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those parts of tlie lake-bottom which had l)een recently overflowed. Nexertheless the 
boundary between the two is very sharply drawn and very distinct. Botli the Lnma- 
ring-tso and the Tsolla-ring-tso are constantly shrinking, and oscillate but slightly 
in the different seasons. At the time when we* saw them they had pr(!tty certainly 
not rcaclK*xl their lowest level, but they would go on dro|)iang lower and lower during 
the winter and spring, and would rise again after the first rains fell in thr* summer. 



riu; 'r.solla-rino-tso. the northern shore of which we now followed, is likewise 
olonv;ated in shape. Close to that shore there are several lon<^, narrow silt islands, 
riinnino parallel with the beach and its terraces. We also saw othi;rs ot the same 
kind out in the middle of the lake, a proof that it is vc^ry shallow, and possibl\- its 
water all e\aporatc!s before the first rains come. We iiitched Camp CXIX at die 
foot of the lowest strand-terrace. In a pool containing spring- water, c ose beside 
the lake, we surprised eight wild-duck. The strip of shore consisted of 00/e, 
vei 7 treacherous and very dangerous: we nearl>' lost two horses there, it costing 
us a great effort to save them. We had therefore to keep the clums>' camels tied up 

during the night. , * i ,1,0 

Tl,e t(,,> nf the lowest terrace. tvWcl, only rises a couple ol meters ahote the 

surface of the lake, as well as the whole of the Hat shore, ,s covered with a sprmk- 
liuo of knobby fragments ami pieces ol rock, a calcaieons tii a. i, 

Dointschintt-Karnak Is the manic of the inountanis to the south, llie bottom 
of the latittKlimtl valley between their base and the bast, of the mountains on the 
north is in «reat part occupied by the rsolia-rine-tso f 

Lumpy .ryi siim formations were not so common here as beside the Luma ri ^ ^ • 
On he 4<h November we made quite a short stage, keeping a ong t e 

northern shore of the Tsolla-ring-tso until we reached its western end. wheie the 
noruicrn .snuic ui 1 n,,. There we were met by some fifty 

boundary of the region of Rudok is said to inn. 
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to sixty armed men, with yaks. 'Fhe shore-line at tliat side is rather irregular and 
ragged, being brok(*n into a great number of small bays, lagoons, and peninsulas, 
tht! latter alwa)'s stretching from east to west. 'I'lhs lake was nowhert? froz(!n, its 
water being very salt; but along* the shore are found a t\uinber of ice-bound pools, 
which owed their existence to springs and were surroundt'd l)y wretched grass, 
b'ragments of calcareous tufa were common every when'e; in fact, they were sometimes 
so numerous that tht^y imjjeded our ativance. d'here i\ui only surviving strand-terrace 
of thos(* which 1 have mentioned was the lowest one, and it runs t[uite close to the 
existing water-line. Of the* upper terraces we could see nothing excei)t faint frag- 
mentary traces in one ta* two plact*s. 1 he lowt'st terrace, s})urs of w'hich vv(‘ crossed 
over at intervals, is low, and |)ossil)ly the lake, whvn at its highest, reaches right 
up to its foot. In the south-w(‘st rose a dominating bluff called (jogin-gila, with 
just a trace of snow on it. 'The northern mountains are cut through b)' a transverse 
glen, ovt.rlooketl on the west In* tlui j)eak S3, d lu! lake narrows towards the west, 
and finallv comes to an <‘nd altogether, and is succt^eded i>y a hw el g) j>sum expanse. 
At the western end of the basin, where we fornu:d Camp CXX, though the grass 
was extrenuily thin, we found however a small isolatixl shetT of water. I iere again 
we encountered mounds and pyramids of gy psum, though the area covt-red by them 
was but small. 

Of the names that a[)j)ear in the western parts of Littledale's map, ihv. men 
of Rudok knew only three, namely Alung-gangri, Roksun, and Rundor; the oth(‘rs 
they said the\' had newer h<*ard speak of. d'his ma\' of course ha\e b(-(!n due as 
much to their own ignorance', as to misconc(.*ption on the }>art of Littledale. I'hey 
also gave mc' four olhi't* names as belonging to thi! northern route which wc. were 
now' al.M)ut to follow' — names that we did not come across, namely jaghing, Hagma- 
didschi, Lam-lung, and Danse. Our informant was a hostile chieftain; but the, escort 
w't:re all friendly disposi^d and pleasant men, whose statements may, 1 think, l)e 
implicitly relicxl uj)on. 'I Ika' called the littk^ lake, l)esiile which we pitched Camp 
CXX, the Oring-tso and the next one to tht! w'est of it the Batsa-singi. They were 
also ac(juainted with th(‘ name of Isolla-ring-tso, and added that that lake* lay far- 
thm' east, as in fact it did. It is however strange that they should have two dif- 
ferent names for tlu‘ same sheet (d water in one and the same depression, unless 
indeed this is only a repetition of what holds good in the case of the Perutse-tso, 
and the two different names apply to identically the same lake, so that wdiat the 
eastern I'ibetans call the d'solla-ring-tso is know n to the Rudok 'Pibetans as Oring-tso. 



CHAPTER XV. 

THE BATSA-SINGI AND THE DETSCHE-TSO. 

On the: 6tli November we turned our faces due nortli, and made* tor the out- 
let of a transverse R'len, wliich there o^aped open towards us. In it we loiind a 
re:lative]y pli'ntiful supply of grass, on whiedi our caravan animals had pulled themselves 
togc'ther a bit during the da)'’s rest that we granted the:m on 5th November. 'The sur- 
face rose, at first slowly, but afterwards more notice-ably. After crossing ov(*r a l)elt 
of lumpy, barren white g)psiim, we came to hard saj, that is, thin gravel resting on a 
firm, con.solidated sul.istratum. Even before we entered the glen, we encountered a little 
grass and scrul). 'I'he higher we ascended, the more comprehensive grew the \ iew 
that we obtained of the interesting latitudinal valley which wc: were now leaving 
behind us; its bottom was filled with an unliroken chain ol small salt pools and gyp- 
sum depressions. In the west the l)asin of the 'rsolla-ring-tso is bounded 1)\’ a 
stec.'p, \ery energetically delined escarpment, 15 to m. high. W e were al)lc: to 
follow it for a considerable distance along the foot of tla* northern mountains; it 
gradually grows lower and at length disap[)ears, afti:r shading otl, as it appeared 
from the distance, into an ordinary river terrace. W hen we got high enough up 
to see over this impeding obstacle, we caught .sight, to the west ol the lake of 
Ikatsa-singi, of a lake-basin of preci.sely the same type as those which I have already 
described, only it seemetl to be considerably longer, stretching to a gieat distance to 
the: wt:st. It is not very la'oad, rather naiTower than the rsolla-ring-tso. Its bottom 
consists almost entirely of a level dejjosit ol gypsum, there being ver)' little watei 
at that season of the yt:ar. Such pools as tht: basin did contain weu: conlined ex- 
clusively to the .southern side, pretty close to the foot of the southern mountains, 
where they formed as it were a long canal, broken however in several i>laces. In 
this respe.ct therefore the Batsa-singi is distinguished from the Luma-ring-tso and 
the Tsolla-ring-tso; for in them the open water is near the north edge ol the basin. 
I'he Batsa-singi also posses.ses undoubtedly a terrace or beach-line at its eastern 
end, developed at the least to an e.xtent equal to those which we saw immediately 
west of Camp CXX, so that here again a transverse threshold separates the two 

lakes. The isthmus between them is however only about one kilometer across. 

28 
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l^Vom Nain Sing^h’s (k:scription of this region I cannot (|uite make out clearly 
where it was lie travelled and what it was he really saw with his own c‘ycs. According 
to Trotter's account of his itinerary, he rnadt* his lu‘ad(|uarters from the 25th to the 
29th August at 1 hssik Chaka; and to the* south-west and west-south- w(!St of that 
little salt lake we find on the map a vt*ry long (33 miles), narrow^ lake, (extending 
east and west, and corresponding bej'ond doubt to the salt depressions in the lati- 
tudinal vallcw' which I visited, 'bhe only guidance wn find in the text is as follows: 
» The strangers fortunately turned out to be n‘siilents of (largeuhol, the place the 
Pundit was aiming at reaching, and which lay aliout a da\'’s march to the south- 
west of Hissik Chaka. On the following day (August 25th) they travelled together 
to Ciarg(‘thol, whe re they found a large encampment of Khampas . . . Betw een Garge- 
thol and the Champa district of .Shankhor, on the south, is a place called Gegha, 
where a large fair is annually held in July and August. On the 29th of August 
the Pundit returned to Hissik Chaka. . . 

The name Gargdhol ap|)(!ars on the map to th(‘ south of th(! long lake, l)e- 
t\\(‘en it and a big mounlain-rang(\ which continues immediately north of I'hok- 
Jalung. Ghega is placed on the. southern shore of tlu^ lake, d'hus, if the Pundit 
visited both (iargethol and Ghega, he must, starling as he did from Hissik Chaka, 
havc^ gone either round the lake or in some way across it; but his itinerai*)* just at 
that spot is not shown. On the northern shore we find on the other hand the name 
of laima Ring Chaka, and this must l)e identical with my I Aima-ring-tso, as also the 
name of Yondon Chaka, which I did not hear mentioned. 'The most important 
thing however is that the map shows the lake in detailed outliiK!, and it w'ould have 
been gnitit\ing to have had some account, howexaa* brief and sketchy, as to its 
characteristics. Nain Singh’s map does not agree witli what I saw. There was no 
doubt a time, as we have seen, when all these de|)ressions were connected togetherr 
and formed only one lake, and that xvould have approximately the outline of the 
lake shown on Nain .Singh’s map. Put is it conceivable that the lake has shrunk 
and dried up to the extent suggested within the thirty years or so that have elapsed 
since the Pundit’s visit? He was there in the end of August 1S73; it w’as thebe- 
ginning of November 1901 when I was there. Let us assume, that the configuration 
on Nain Singh s ma|) of the lake* really is correrct, and {lossesses the same degree 
of reliability as most of the other information which he gives; then there are tw'o ways 
in which the differences IxTwcen his map and mine may be ex[)lained. We may 
accei)t the explanation that the lake has i)ossibly shrunk to tliat great extent during 
the thirty } ears’ interval. On the whole however the tendency of the climate of 
lil)et to grow drier and drier is one that is only appreciable over a long period 
of time. W ithin that period there may be oscillations of shorter intervals, that is to 
say of shorter duration, and cognate with the l)riickner periods. If we adopt one 
of these shorter periods, then a space of 30 years is quite sufficient to give rise 
to the changes which, according to Nain Singh’s map, have taken place in the big 
lake. I nder tliese circumstances Nain Singh will in tlie year 1873 have found in 
the latitudinal valley one large continuous lake, lake about which his text does 

^ of the Royal Qeogr. .SVv., v’ol. xrvii. 1877. 
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not however say a sin.irle word, though it is shown on liis map. Since then that 
lake ha.s slirunk year l>y year, tintil by the year 1901 nothins^f of it was left t .xcept the 
detached and extremely insij^niifkant, as well as shallow sheets of water, the Ilarschu, 
Liiina-ring-tso, Tsolla-rin.tr-tso, Orin^r-tso, and Hatsa-siniri. In this there is intrinsi- 
cally nothing remarkable, wheit it is recollected that a rise; of a couple of meters 
wottld be suflicient to unite at all events the middle ones of these sheets of water. 
But it is more difficult to explain the existence of the transvers.; tlin:sliolds ;uul the 
sharply defined strand-temraces, which under no circumst.ances coulrl b<; formed in 
the course of 30 years, unless tluy were a priori existent, and were originally 
nothing more than moraine ridges which date from an (tvtm earlier t‘poch, and have 
bc:en gradually left behind by the ice-stream as it step by step retreated. This 
possil>ility is by no means inconceivabh;; liut the; [iroblem cannot Ije sedvtxl without 
fresh and exhaustive investigations, which I had at that time; no opportunity to make, 
especi,ally' as it was tlu:n winter, with the thermomc;te;r down to — 20' C. ; besiiles, 
grass was seldom to be found and the: strength eif my caravan animals was e;x- 
haii.slccl. 

I lut Ollier e-xplaiiation is to be soui^lit in the fact that Nain Singh visited tlie 
n^gion in the end of Aiigiisl, whereas it was tlie lieginning of No\(anl)er when I 
was there. I liave already mentioned, tliat tlie isthmus lietween tlui Lnma-ring-tso 
and tht^ 1 solla-ring-tso narrows very consideraldy during the rainy sc^ason, owing 
to the fact that the level floor-like bottom of each lakt^ is then completely under 
water, which also rises and encroaches iiiion the isthmus from both sid(‘s. It was 
this circumstance which I took to be a proof of tht^ great sensitivencess that these 
shallow lakes exhilat to the varying amounts of rainfall during the course of the 
year, in that in the actual rainy season they :ivc biggest, but contract during the 
winter and spring. We have assumerd, that all the salt lakes of d'ihet are drxing 
uj), Init diflerent lakes are at dilierent stages of desiccation. Some, Wkc the Selling- 
tso and the Lakor-tso, are still constant, even though tludr level does varj' with 
the seasons; others, like the Luma-ring-tso. dry up in all probal.)ilit)’ in tlu' si)ring, 
but fill again at the bc'glnning of the rainy season; others again have dried up for 
good, leaving mt'rely a salt-pan l)ehind them — of these we shall come across 
exam[)les presently, dhc Luma-ring-tso ami its neighbours are seasonal lake's, and 
exist only half the; yexir. d'hey are thus well advanced towards thos(^ of the third 
categor)', namel)' the class of laki!S which have entirel)* disapptsin'd. Nain Singh 
however — and this is the point I wanted to come to — visited the lake just at 
the height of the rainy season, when the quantity of water in these elongated de- 
pressions is greatest. I found, long after the conclusion of the rainy season, a 
mere chain of wretched salt pools when^ he witnessed one single long continuous 
lake. We cannot therefore assert without qualification that his map is in this respect 
incorrect, because the differences within the thirty years admit of a [)erfectly natural 
explanation. But in this instance we have a proof, without looking for it, of how 
important it is that pioneers should in their journeys make and record as accurate 
measurements as they possibly can. A traveller who visits, say, the Panggong-tso 
for a month, and makes a number of relialde measurements, is far more entitled to 
the gratitude of the scientific world than a man who traverses the whole ol Asia 
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without bringinj;^ honici a single relial)le figure. Bower’s and Littledale’s statements, 
for example, are far too scanty to allow of scientific conclusions being drawn from 
them, and even though we are bound to accord our heartiest atlmlration to these 
geographical pioneers, wc. are at the same time constrained to recognise that their 
journeys are not exactly of es])ecially gn-‘at value. And the same remark applies 
in a higli degrc:e to Brschevalskij, Roborovskij, and Kosloff, lliough in otlier domains 
they ha\'e done miicli very excellent work, and accomi)lislied a good deal for g(T)- 
gra[jhy. Still we expect more from modern explorers than we do from a Fa I lian, 
a Hvvttn Tsang, or a Marco Polo, 

I'o judge from 1 Jttledale’s ma[) and Nain Singh’s, I shoul<l for some days be 
lravc!lling north of the route of the. former and south of the route of the latter, 
and should then cross ovc:r Nain Singh’s route, and after that have them both 
on the south; finally at 'Fso-ngombo I should again come into contact with Nain 
Singh’s route lor a few days. 

Meanwhile the basin of the. Batsa-singi disappeared like! a long white plain 
behind us, as we ent(.!red the outlet of the transverse glen and climbed u[) it to- 
wards the north-north-west. Its watercourse possesst‘s fairly rounded edges, and it 
appeared to be a long time since watcT flowed that way; in any case it is very 
seldom that large (juantities of water do make their wa)' down it. The glen is 
broad, and the surrounding mountains relatively high, though their outlin(!s are for 
the most part rounded. Hard rock was rare. Thc!n follows a l)elt of soft, sandy soil, 
covt!red with an abundance of grass, the best in fact that wc! had seen since leaving 
the Perutse-tso. Unfortunately then! was no water, so that we wert! unable to en- 
camp thert!. In a larg(! ()[)en expansion of the glen, under the |)ass, we passed on 
the left three small cr(!scentic dunes, not more than 3 m. high, which turned their 
steeij, hteward sides towards th(! north-ttast. 'Fhey are arranged in a straight line: that 
is to say with a hard wind the sand would b(! aide to travel from the first to the 
second, and from the s(!Cond to the third, 'bhus they lie in one and the same wind- 
furrow; Init neithc*r to the south-east of them nor to the north-west was there dis- 
cerniblt! the smallest tencUmcN' to even the beginnings of dune-formation. Taking 
the line! through the highest point of the: crest of each dune, thej' stretch from south- 
west to north-east, the reason of this being, 1 dare say, that these mountains de- 
flect the w(!St wind to the south-<^!ast, and tlie origination of dunes just at this spot 
is (!xjjlicab]e solel)' on tlie ground of the favourable locality. But immediately south- 
west, as immediately north-txasl, of this chain of dunes those favourable conditions 
no longer exist, and the formation of dunes is prevent(!d either by the character 
of the surface or by the relations of the wind. These three dunes must therefore 
be looked uj)on as immovable and stationary. From the first one, which lies farthest 
south-west, sand can indeed be wafted to the middle dune, and from it farther to 
the one in the north-east; l)ut Irom this last, which may be regarded as having 
reached a stationary altitude and unalteral)le dimensions, the sand is carried farther 
towards the north-east up the mountain-slopes, without getting a chance to stop and 
form fresh dunes; the re.ason l)eing no doubt that that part of the glen and its slopes 
are too directly exposed to the strong wind, which sweeps away everything in its 
])alh. I hus our three dunes can no more grow in altitude than they can advance 
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fartlicr in the direction in which tlie wind I3I0WS; but they are for all time inilexibly 
fixed both as to i)osition and as to dimensions, that is until siicli time as disiiiK'- 
j^ration shall have altered the surface relations of the neiohl)()urho()(l. Another proof 
of the immobility of these dunes is furnished hy the fact that the first ()n(‘, farthest 
south-west, is slightly i;Tass(xl on the outside, and consecjuently its movt^ment is in 
this way partly arrested, d'he other two dunes art^ howexer still bare of orass; 
from which it is to be infernxl, that the interchant^e of sand is so active that ;>rass 
gets no o|)|)ortunity to grow on their changeabk: and unstable surfact!. d lu:y are 
thus more exj^osed to the wind, whereas the first dune gets a slight degree of shelter 
from the mountains on the right of the glen, although they an* very low. riie sand 
of which the dunes are built up is certainly derived from the wcathen d [irodncts of 
the spurs of these mountains and the'ir south-western slope^s, which go down gentl\' 
towards the l>atsa-singi. It is not conceivable, that the sand should come from any 
more distant locality, not only liecause the whole of the bottom of the valk.^y for 
a l( 3 ng way towards the w(*st is occupi(‘d by the last-mention(‘d lake and its 
gypsum (‘X|)anse, l)ut also l^t'cause w^e always found thci atmospheres erk ar, eiven 
Avhen it was blowing a perfect gale. However, sand-dunes are, as I have alread)' 
said, such a great rarity in this region, that they involuntarily arrest attention 

when one de^es come across thean; in fact, to me they seemed almost to conve)' 
a symi)athetic greeting from the bounelle^ss sandy eiceans e)f hkist I'urkestan and 
the tiobi. 

The pass is rounded anel cetmfortalile, though tlui last bit of the acclivitx' is 
distinctly felt, without howtiver being strictly^ spe^aking steep. The summit is crowned 
l)y a cairn of stones. I'he altitude is 4S58 m., showing an ascc.'nt of 450 m. from the 
l)(3ttoni of the valley. i lu! ghai that dc^scends towards th(i north- wavst is steeper 
and narrower than that on the south, and is joined by several side-glens, onc! of 
wTich, coming from the (Xist, is of consideral:)le dimensions. From th(* pass we j>er- 
ceiv(!d to th(! N. 9^^ W. a minor snowy peak. In about the same tlirection there 
a|3})eared also the western end of a salt lake, situated in a fresh latitudinal \ alley 

more to the nortli, and parallel to that in which wc had hitherto traxelled, and 

w'hich leads, I was told, straight to Rudok. As far as we could st^e from the 

distance, the new lake appexired to possess about the same charactm'istic traits as 
that which \\c had just left l)ehind us, bcang extremely^ flat, tor thc.‘ most part 
dried up, and with a gypsum deposit, gleaming as wTite as snow^ wheia^ th(^ lake 
formerly^ Avas. d'his lake.! is said to bear the name of 1 )etsch(.'-tso, altca* the |)ass 
of Detsche-la, wdtich we had just crossed over. Farther towards the north-east 
there is said to be yet another lake, called Nas-tso, though wa^ were unable to 
see it from the pass. 

Camp CXXI was pitched in a little expansion of the glen known as Diing- 
ga, though according to others as Jagang. Its aI)solute altitude w^as 47 -* 
it is a spring, which had given origin to extensive sheets of ice. From yet other 
springs there issued a little rivul(4, which made its w-ay through a transverse glen 
tow^ards the north, though the glen cuts off only an insignificant portion of an off- 
shoot from the maiin chain that we had just crossed over. Kulans, paitridges, and 
wolves occurred in this region. 
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The range consisted here of some sort of severely weathered greenstone, with 
an indeterminate <lip; on tlie south side it appeared to go down steeply towards 
the south, and on the northern side towards the north-west. 

hrom the top of this separatt‘d portion of the rangt!, to the north-west of our 
camp, we obtained an excellent view of the northern latitudinal valley. It is bounded 
on the north by several |)arali(^l ranges, none of them v(‘ry liigh; it was in one of 
thes(^ that we saw the little snowy peak wliicli I have just mentioned. Across the 
Detsche-tso W(.‘ had an uninterrupt(‘d view. It is not so very small; and we- were able 
to make out distinct!)' xarying shades of colour in the concentric rings round its 
existing shores, an indication of its continuous shrinkage'. 'To the north-east we 
caught, through op<_‘nings in the mountains, glimpses of several white expanses, 
pretty ctTtainly the, bottoms of dried up lakes. 



log. 123. HU.rs AROCM) CAMl> ( XXf. 


On th(* 7th November, as on the days precraling, we enjoyed good weather, 
exc(‘llent weather, with a very gtaitle wind; in fact at noon we felt it uncomfortably 
warm when exposed to the direct rays of the sun. All day long, and we covered 
22 km., w(! did not come, across a single droj> of fresh vvaUT, nor did we see either 
tents, or flocks, or herds, though once or twice we did observe signs of old en- 
cami)mt‘nts. 

W h<*n we startt*d again w(! proceeded first towards the west-north-west, until we 
reached a flat pass, quite close to our camp and only a few meters above it.. North 
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of It was the lull from which we had obtained oiir view the day l.efon-; on the left 
that IS to the south, was a ranjre of moderate height, with dome-shape, I an<l pvri- 
m.dal peaks and protuberatices, and a tangle of deeply incised watercourse s windin-, 
round .tltem, then running together and making their way ,lown to the main chann. h 
We followed this last down from the pass, going towards the north-west. Ihis 
watei course is deep and energetically erotled, and is bordered by abru|)t. sharpb 
delined .scalped terraces. Besule it some; liushes vvirn- growing, and in them hares 
and jiartridges wc-n; cmmion. 'I'he glen trends graduall>' towar.ls th,.- north-w.rst, 
and once more afforded us a ^•iew across the I )etsch,'-tso. 'I'he mountainous regions 
nearest to us on the south are called (ialts(;r, tho.se farther away Dschogtsom, though 
both an; probalily rather the nanK;s of grazing-grounds. Ouite close to llu; norlh«-rn 
short; of th,; lakt; is a iatht;r small black range calk cl Durtse, which culminat<;s in the 
peak '1':,. 'I'he main range, on the northern side of the latitudinal valle\- is said to 
l.)e calli.tl Dagdschu. It is of course imjiossible for me to vouch for the accuracy of 
the.se names, as 1 had no op|>ortunit)- to control tht;m. 



Fig. 12 .\. VIF.W FROM TIIR DF.TSCHE TSO. 


After we is.sued from the olc-n, we left its watercoiir.se: on our right and watched 
it disappearing in the direction of the lake, though it did not a|)pc:ar to reach all 
the way to it. We crossed over any number of rivulets coming from the mount- 
ains on the south; some of the.se were bordered hy very awkward escarpments, 
bxcept for this the ground, consisting of coarst: sand or fine gravel, was hard and 
excellent for marching on. We approached the lake at an acute angle, and then 
kept along its shore and not very far from it. The whole of the eastern part of 
tlie lake-bottom is occupied by a single gigantic deposit of g) j)sum, dotted over 
with pyramidal elevations; otherwise the desiccated portion is level. In this lake 
again, as in the preceding similar lakes, these knobs and pyramids, often reaching 
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a iRiight of several meters, occur only in those parts of the bed which are at a 
great distance from the existing lake. The gypsum between the surviving sheets 
of water is level, owing to its having been exposed at relatively so recent a date 
that wind and wt^athm* have not yet been al)Ui to sculptures its surface; but in the 
case of the deposits that lie farther away, and consequently at a higher level, they 
have been aide to products some result. These gypsum formations possess however 
but little power of resistance, and after a sufficient interval of timii has elapsed they 
will be entirely [)laned away. Hence we did not observe them at any great distance 
I'rom tile Lakor-tso and tlu! other lakes, d'hey are evanescent phenomena. After 
that we came to tlie open lake, which, although in itselt small, is nevertheless big- 
ger than the open surfaces of tlwt laima-ring-tso and the Tsolla-ring-tso. Close 
along the entire southern shore of the lake runs a narrow fringe ol pure white gyp- 
sum, interrupUxl at one point only by an isolated pool of water, d'here is a similar 
belt of gypsum along the northcam shore, but it appeaiaxl to lie broader. Shortly 
afterwards we passed the broadest part of the lake, after which it narrows again 
tc^wards the north-west, 'fliis lake, like all the others on the high [)lateau of I ibet, 
is long and narrow, and for the whole of the next day we continued to follow its 
shore. On the whole half the lake-l)asin was covered with \vate‘r, the other half 
being whiter gypsum. 'I'he expanse of gypsum is broadest in llu! east. According 
to my hypsometrical instruments, this lake lies somewhat lower than its predecessor, 
or at an altitude of 4346 m.; but its relatively greater volumtt would appear to in- 
dicate, that it has not yet advanced so far towards extinction as its more southern 
neighbours, though in this matter the altitude above sc;a-level is of less moment 
than the inflow of water. Although the lowest slopes of tin* mountains on the south 
reach all the way down to the lake shore, there are no old strand-terraces or bc^ach- 
lines visible on them, this being, I dare say, due to the fact that that shore is 
relatively sheltered. Farther on however they show (luite distinctly in a more ex- 
j)Osed position on the northern shore. 

Passing over a threshold between the foot of the mountains on the south and 
a small free-standing l:)Utte, we reached a sjjring, the rivulet from which had given 
rise to a ribbon of ice. The altitude was 4470 m., and the name of the place 
d seV>u, while a black blufi to the S. 52 ' W. was said to bt.'. Schuschii. 1 he grazing 
in this locality was comparatively good. 

Porphyritic tuff croj)j)ed out in a watercourse near the shore, and a little bit 
farther on a red variety of rocklike conglomerate. The strata were indistinct; but the 
liorizontal stratification was easy to make out in the beds of gypsum beside the lake. 

No\ ernl^er 8th. Continuing on towards the north-north-west over ridges and 
offshoots from the mountains, we soon came* in sight of the lake again. In one 
[dace this appeared to be cut in two, in that it consists of two basins separated 
from oiu! another by a marshy tongue of land, both short and narrow, just as is 
tlR: case with the l.uma-ring-tso and the Ts(3ila-ring-tso. All day we travelled quite 
close to the southern shore of the western basin of th(! lake. Here eilso, except 
for one or two short interruptions, the lake is encircled by a girdle of gypsum, 
with small elevations like platforms and i)yramids. Between these and beyond them 
we saw everywhere open water; while on the northern shore there is an everi; 
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broader expanse of i^ypsum. The back.uround in tliat same direction, dial is towards 
the north, consisted of a minor round-topped ran<,re, seamed with an endless mimlier 
of miniaturfe |,dens and watercourses. At one place the lake contracts a .<iood deal, 
in iact it almost seemed to come to an <md; Vjut we soon discovensl that a nar- 
row sound connects it with another basin farther west, l lu; shorc.-line is lu re ver\ 
iiTee;ular, bays penetrating deeply into th(; gypsnni area and alternating with long, 
narrow peninsulas. In om; or two places tluTe were tiny meadows oF fairly go<ul 
grass stretching betwemi the gypsum platforms; but the)’ wen; inaccessible lu niuse 
of the water and tlie inarslu!s. We 


pitclied Camp CXXIII beside a frozen 
l)rook tliat enters a western hay of the 
lake and at an altitude of some meters 
above its level, Oiiiti^. unexpectedly 
we found that the water in this lake 
was fresh; though in the. eastern basin 
of the same lake.', the 1 )etsche>tso, it 
is salt. In thc! middle ol the western 



lake: we: we:re: able te^ de te:ct a slight rrH)Ki\(; s 88 e from cami- i \\ii. 

saline ilavourini;', but in tlie extreme 
weste:rn e:nd the water was pt:rfectly 
fresh. A closer in\'esti<(ation showed 
however that there was nothiuLj remark- 
aljle in this, for the western basin 
possessc's an outflow' into the easte^rn 
basin. Indeed water was eiiterini^ it 
even then, as we observ’eel near our 
ramp, not only from the little rivulet 
from the sprint', but also from a num- 
l>er of other sjirin^s, which l)uljl)le up log. 126. i amilnc. 

on that same sJiore, as well as, finally 

— and herein lies the key to the puzzle, — from a not inconsiderable river which 

empties through the northern shore. Fhe brook will certainly can*)* a much 

bis^t^er volume during* the summer than it was carrying; then, [)erha|>s as biig- a 
volume as the northern river; l)ut on the other hand it may happen that th(_: lake 
rises then so high that its two basins' are connected across the low, marshv' 
isthmus, and possi])Iy the: entire lake is then salt. Under those circumstance's 
the western lake, which is in itself insignificant, will only turn fresh after the two 

lakes have become separated, and after the westc'rn lake has been refilled by the 

river, springs, and brooks. This view is supported 1 ))' the fact that tin: water grows 
sal ter towards the east, though even there the areometer recorded a sp. gr. of only 
1*0015. A vast number of wild-geese, and also of wild-duck, were disporting them- 
selves on the northern .shore, where several strips of green meadow were conspi- 
cuous amongst the gypsum deposits, and where there is also possibly v egetation at 
the w^ater’s edge. This lake would appear therefore to lie in the path of one of 
their routes of migration. 

lie din, yourney in Central Asia, IV. 
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I'he nioderati'ly high range on die south is saitl to he called Jagar or Jagar- 
gogina. riie wind was this daj' less violent than usual. The place where, we en- 
camped was known as Diillu-tschuga. 

On the glh. November we were to pass out of this latitudinal \Tilley and go 
over into a fresh one farther north; so that both orographically and hydrographically 
this stage offered a pleasing diversity from the otherwise rather monotonous land- 
scape. We proceeded first north-east, thirn north-west, l)ut on the whole l)ore to 
the north, and were conse(]uently led by our ukmi of Rudok farther and fartht^r 
away from tlu‘ir forbidden country. bVom Camp CXXIII we saw the valley in which 
the two last-mentioned Iaki:s are situated continuing on towards the west, though it 
no doul)t subsecjiK.ntly inclines as usual towards the west-north-west and north-west. 
Its continuation appt‘ared however to lie narrowtu* than usual, for the offshoots from 
the mountains on both sides reach down to vciy near the middlir of the valley, 
their bases approaching (|uite close together. It is this valley that is traversed I>y 
the brook of Dbllu-tschuga. We even saw the outlet of the valh^y bearing S. 70^' W. 
from our camp; it too is rather narrow and contractt‘d, so that the valley actually 
a[)i)ears to debouch u[)on the lu'oader liasin in which the two lakes are situated. 
hVom this it results that the range which borckn's the narrow [lart of the latitudinal 
valley on the north, the |:)art K ing entindy we^st of Camp CXXIII, describes a rounded 
curve towards the north-east Ixdore it continues t(3 wards the south-east. fhere is 
undoubtedl)' a convenient route to the west through this latitudinal valU:y; but 1 had 
no reason to find fault with the more northerly route; by which the; libcTans led 
us, for it traversed unknown and fairly inter(‘sting country. 

Following the extreme western dried up part of the lake, \\c had immediately 
on our right thick and extensive sheds of gy])sum, studdi d with the usual plat- 
forms, ij)ramids, and mounds, all of snowy white gy|)sum. At int(;rvals we crossed 
over little tongues and offshoots of this formation, f arther on th(* ground l)ecame 
more marshy ami small sheets of wati;r gleamed out amongst tlu; expanses of gyp- 
sum. d'he presence of she;ets of ice rev(;aled the fact, that the wxiter there w^as 
fresh. Although the wild-g(;ese wt'IT! frequently within shot, )'et as they always kcfit 
to situations in which they W(;re entirely surroun<led l)y water, we left them alone, 
because in any case wc; should have Ixxai unable to fetih them. 

We mnv l:)ore more to the north-east. Dow n the flanks of the mountains on 
our left came various waitercourses, clearly defined in the gy[)sum, though not very 
de(q)ly incised; it is onl)' after rain that they carry water. N(‘xt w^e skirted a bay 
of the lake ])enetrating towards the north-west. It was only close to the shore that 
it was fro/en hard enough to l>ear; elsewhere the ice w^as very tliin, the result of 
the past night's frost, w'hen the thermometer had dro|)])ed to — 24'".3 and the air was 
perfectly still and ( juiet. Here again a large wTitercourse enters the lak(% though it 
was at that time ])erfectly dry. 'rurning away from the shore, we proceeded east 
along the foot of a ridge, or rather a hnv portion of the range that l)orders the 
latitudinal valley on the north. On the southern side of this ridge we observed 
four very distinct and Ix^autiful old lx;ach-linos, the ones at the top and the bottom 
l;eing the most t;nergetically shaped; tlu*. former was al;)out 25 m. above the surface 
of the lake, d'luis here again we find the old beach-lines solely and alone on that, 
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shore which was more- directly expose.1 t(, the westerly or south-westerK- wi.Kl and 
to the action of the waves. But the lake was never especially hiu-, (‘vc‘n when its 
level was 25 m. higher than it is now; but it formed at all events a sumciently 
extensive sheet of water to give rise to strand-terraces, though their formation was 
not possible on the western or southern shore. How matters stand on the n<jrtliern 
shore, I was iinabk; to ascertain, owing to the great distance, but in all i)robal)ility 
there are beach-lines all tht; way along that side, b'rom that point of view, it would 
have l)e;en more instructive to have travelled on the; north side of the two lakes, as 
well as shorter, but the grazing there was said to be inferior. The. strand-terraces 
are gap|)ed by a great number of encTgetically e\'cavate;d watercourses, looking like 
crevices and fissures slaslu;d across the mountain’s flanks. 

At length we lelt this lake; re;gion de;finitive;ly behind us and climltexl up to an 
uniinpe)rLant thresheilel in the; northern hills, whe;nce; we obtained our last look acreiss 
the; we;ste‘rn jiart e)f the lake;. I o the; S. 40 ’ K. a|;)p(;areel the; e.xtreme; little promontor)' 
belonging to the; range that be)relers the lake on the; north. At its foeet is a grass)’ 
plain, sleeping gently eleewn teewards the lake.;, and then follows a chaos eif alte.-rn;ite; 
she;e;ts of water and g)psum formations. In the- shallow parts the wate-r, e)wing to 
the white; gypsum underneath, assumed a shade e)f light gre;e;n. 

I'resm the; lo|) eif the pass we beheld an un(;x|)e;cted sight, name:ly right eleewn 
l)e;Iow us anel e:ast eef the thresheilel a narre)w glen, seeme gej m. ele;ep, carveel thre)ugh 
the l)eds of grave;l-anel-shingle. out of which the; ridge is ceimpe)sed that p<Jsse.sse;s 
the four te;rrace.-s mentieinesl above, anel at the bottom e)f the; glen was a ri\er, big- 
ger than any that we; hael seen te)r a long time:-, in fact ceensielering the season it was 
unexpecLeelly large; for the we.-stern jiart of M ibi;!. .Since; the; grave.- 1 -and-shingle rielge 
leerms, as it we'.re;, a ceenne;cting link or brielge betwe;e;n the; higher parts e)f the; mount- 
ains een the; neu'th eet the; latitiielinal valley, this gle;n eeught to lee; regarele;el as a trans- 
verse glen. Ne)t ve;r)’ far freim the; pe)int whe-re* we; lirst caught sight eef it, |)robably 
one ki]e)me;te-r, the; river, after making a sharj) benel, emptie;el into the neerthernmost 
ba) e)f the; lake. I he; e;xiste;nce; e)f this river, which was then pejuring inte) the lake 
a volume of seeme; 3 cul). m in the- seceenel, accounts cHeclually for the; freshness of 
its water, a thing which had at first puzzle;d me;. On the; meeuntain sle)[)e, imme;diate-ly 
e;ast of the ri\'e;r’s mejuth, thre;e; te;rrace-s we re distinctly elise;ernil)le, ce)rre;s|)ejneling tee 
thre;e ejeut e)f the four which I have me-ntieme;el abe)ve'. I hat e^nly three; were; visible; 
at this s|)e)t may have; be;e;n due; sim|)ly to local peculiaritie;s. rhe;se; were; e've;n meere- 
e‘ne;rge;tically de;fine;d than the prece;eling, but the slope e;n which they we re is meere; 
exposed te) the be;at e)f the waves from the; west. 

We went elown to the; rive;r by a .short steej; sloiee, anel the;n turne;d u[) the 
stream on its east or left bank. At the ford where we crossed o\e;r it the bre;adth 
amounted to 16 m., the mean depth to 0.30 m., the mt-an velocity to 0.75 m., and 
the volume to 3.40 cnb.m. in the seconel. 'I'he stream was flowing in a lively and 
noisy fa.shion, carrying with it a great number of ice-sheets. It was only the rela- 
tivel)- quiet bays that were frozen. The water was not perfectly clear, but its slight 
turbidity may be mostly accounted for by the colli.sion of the drift-ice against the 
banks. Although all the conditions were fav'ourable, there were; said to be no fish 
in this river. ^I'he name given to it by the Tibetans is Ravur-tsangpo or Ravur- 
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.scliuni^, and it issues, I was told, from a lake to the north; this would explain the 
absence of water-marks on its banks. In fact, w(^ have heni a repetition of the 
same tx’lations as in tlK: Jai^ju-rapoa, in which the Addan-tso and the d'schargut-tso 
moderate the river’s flood and distribute its volmnt! over the seasons of the year. 
It is possil)le later on in the winter that the level of th(.‘ rivan* dro|)s below that at 
which \v(! saw it, and that it stood then, on the 9th November, at its maximum. 
On Deasy’s ma|), on which this river is enten^d, o\m) of its branches, comino- from 
the north-west, is sliown as issiiini^’ from a lake, tlie Hum Cho, and a second as 
emerjj;in<^ from one of the usual desiccated basins of the lake. But 1 )(*asy had no 

0] )l)()rtimity, any more than 1 had, to follow the riv(‘r up to its source, for our 

routes inlersect(‘d on its bank, and when^as 1 left the entire; system on my rioht, I )(;asy’s 
rouU; crossed o\'er it and proceedc^d mjrthwards. He; may llRTefon; I>e mistake;!! in 
re[)resentino* the last-name;d basin as destitute of water, and it may in fact l)e 
most |)robable that the l\avur-tsano|)o r(;ally do(‘S issue out of a lake; olh(;rwist; it 
would hardly have carric*d such a big volumt’ t)f wate;r in the winteu*, and had it 

not passed through a clearing-1 >asin, the water woulel hav(‘ ])cv\\ much muddier than 

it actual 1\' was. We. may also take it, that the west lu'anch does issue out of a 
lake. Bum Cho, while the eastern originates in springs in the dry basin, and this 
wouKl (;xplain wh\’ the waU'r was not j)erft;ctl\' ck*ar. 1 he surface of th(; stream 
was then only very slightly lower than the ground at the; bottom of tlie valley ; but 
of deepl)' eroded scarped t(;rrac(‘s thia'e was not a trace to be. se(;n. In fact tht‘ 
actual bank was frecpiently nothing more than a slight swelling, with a scanty s[)rink- 
ling of \egetation. 

Meanwhile \ve ke|)t along th(; left bank towards the north-north-west. Although 
the glen widens out a little, it still continues to l)e only narrow. Its Ixjttom is re.- 
markably level and rises uniformly; yet it is so far notic'eable that the; water often 
broke ()\'er small cascad(;s. On l>oth sides the glen is shut in b) gravel-and-shingle 
hills, those; on the w(;.st l)eing the; lugger. Countless gullies furrow them on l)oth 
sides, though they were* then all dry. At a distance* of 5 e)r 6 km. to the; we^.st- 
soulh-we;st rose a more elominating j)rejtul)erance, calleel jagar; e;\idently it l)e;longs 
to the me)untainoiis re-gion whie:h I have alreaely me*ntie)ne'el as l)t;aring that name, 
d he; rive*!' is geneirally d)viele;ei into two or meua; brane'he;s, which e!nbrace mud-banks 
betwee!) them. At a poi!it where; the* eaitire ve)lume: was gathere;d into one; stream 
we forele:el it, auel tlu‘!i continue'd aleang the; right bank. Just there the riv(.;r was 
joined by a tril)utary coming fre)!n the* west anel bigge;r tlvu! any e)f the others; al- 
though it was dry, it eviele;ntl}' e;ejme‘s from a long way off. Higher up the river 
is l)roaele;r anel shallower, anel is diviele*d into seve;ral superficial undecided arms. We 
now le ft this ri\'er b(;hind us, as also the range which it cuts its way through, and 
ca!ue: e)ut u|jon an o|)en |)lain, one* of the usual basins, with a dry clay bottom, flat 
and e)|)e;n, and stretching from north-west to south-east. 'Fhis l)asin corresponds to 

1) eas\ :s Kachon. He; e;ncamped in it in the same spot that I did, and his altitude, 
4451 m., agre.es remarkabi}' with my own, which was 4447 m. ]‘Vom that point I 
travedled south of that part of 1 ibet which Deasy exj)lore;d in such an accurate and 
ad!niral)le. !nanner. Meanwhile; however no further attempt can be made to explain 
tile h)drograj)hicaI position of the Ravur-tsangpo; for 1 now travelled away from/ 
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it, leaving it on the north, and did not come into contact witl, it a.min. 'I he open 
basin too, in which we encainix-d on the 9th November, and which's in <.reat part 
perhaps indeed throughout its entire length, trav<-rsed by the river, is lira certain 
respect a puzzle, b'or its floor, from the point wht-re we emerged ui.on it out of 
the mountains, is to the eye perfectly level, and consists of fine yellow clay, cracked 
occasionally into [lolygonal |)atches, and presmiting a shallow, level, convJn’ient sur- 
face like a iiarquet floor. After passing two such expanses we ctime to a tliinl, and 
on it \vt. t.nc.ampixl. Ihis alluvial clay' ev'idcaitly' owt-s its origin in some wav or 
other to the river. 'I’he impression I got was, that tht-re had oiK'e been a lake 
there, and that it has been filled up with sediment. It may also have been laid 
bare through the issuing river having cut its channel deejier and dee|)er. so that 
the lake has been gradually emptied. And this is all the more likely when we call 
to mind, that a river flowing out of a lake higher iij), and therefore with clear wati-r, 
would hardly lie able to fill u|j a basin with mud, unless the current were swolk-n very 
appreciably during the rainy season through tril)utari(,'S which it picked uj) beknv the 
lake, d'his however brings us face to face with the difficulty of accounting for tin; 
absence of older erosion terraces Iieside tht; river, and such thert; no ilouljt would 
lie had the river dee|)(;ned its bed step by step, lUit this river had no terraces of 
that sort. 'I'here is also another reason why we might expect to find them. 'I'he 
lak(' into which the Ravur-tsangpo <'mpties itself has, as its old strand-terraces prove, 
dro|)pe.d at least 25 m., and this would naturally intensify the erosive activity of 
tin; river, causing it to advance u])-stream. As however erosion terraces are wanting, 
vvi; arc; in a dilemma as to where tin; e.x|.)lanation is to In; found. It is not permis- 
sible to suppose that tin; river terraces have l.)ec;n olditcirated in the soft gravel- 
ainl-shingle, Inicaiise at some point or other tln;ir fornn;r (;xistence is always tracealile, 
in however slight a dc;gree. It is more; jirolialile then-fore that the l)ig salt lake; into 
which the Ravur-tsangpo formerly emptied, and which filled tin; entire; valley that 
is now broken u|» into a number of depressions, sank so rapidly in consecjiiencc; of 
chang(;s in the climate; that time; diel neit admit of the* formation of te-rrace-s alemg- 
side; the river. Uinler tln-se circumstane'es one; coiilel imt of exmrse; e;xpe;ct, that the 

fall of the; river would lee; increased in conse;ejuence of the; subside;nce‘ of the lake, 

d he difference of altitude; betwe;e;n Cam|* CXXIII and Camp C.X.NIV amounts to 55 
m. 'Phe higln;st strand-te-rraea; altove; the; lake; runs at 35 m. lienee; this lake; leirmerly 
se;nt out a bay to nn;e't the; me;uth ejf the river, which would then be somevvln-re; in 

the. middle of the exi.sting transverse glen. At that time the; bottom of the; lake; 

would hav'e the same .slo[)e that the; river has now. When tin; lake rece;deil south- 
wards the fall of the rh-er, following it, would not therefore be; increased, l)Ut would 
remain the same all through the; steady desiccation of the lake*. 'I’he fact of the 
water in the western basin of the lake, into which the river e*mpties, changing from 
salt to fresh is an t;ntirely secondary phenejmenon, dependent solely upon the fact 
that its western half possesses at any rate a temporary* outflow into the eastern 
half, and it being the actual terminal lake, this is salt. 

As for the northern lake, which has disappeared, and in the south-eastern jiart 
of which our Camp CXXIV stood, let us in the first place consider the character 
of its bottom. The whole of its southern part is occupied by the clay e.xpanses 
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which I have identic )ned, and they are vcr}- sharply demarcated on the south, next 
the sandy, i^ravelly i)lain, with patches of wretclied grazing here and there. The 
northern half on the other hand consists for by far the greater part of a gypsum 
expanse, with the usual platforms and mounds, such as we always found in the 
vicinity of lakt^s that are more or less desiccated. Hence it cannot be doubted that 
there was once a lake thta'e. r)eas)''s map ev(‘n shows a few solitary pools of water 
still s\irviving from it. Of these I saw nont;; but then tlu'v may very easily have 
been hidden amongst the gyf^sum formations. The grt*atest difficulty is however to 
understand tlu* rt^lation which the riv(a‘ bears to this old lake. At Camp CXXIV 
we just saw \hc last ri\er bend, but in the course of our further journey north-wc!st 
down th(‘ latitudinal valley we jierceived no further sign of any river, nor diil we cross 
over any river-arm or evtm any dry watercoiirs(% as inde(xl from Deasy’s map we 
might have exjjected to do; but then, as I have said, our rout(‘s did not coincide. The 
im))ression irresistibly boriu‘ in u|>on me was that the riv(T comes from the north, and 
at Camp CXXIV" it turns to the south-south-(‘ast. In that case it nex^d not of n(!- 
cessity be intimately conneettd with the old lake; l>ut it is nevcxtht^less prol)able 
that this lake was formerly a sort of »through lake or marginal lake, which after- 
wards liecame cut ofT from the river. 'Fhe extensix e clay surfaces have conceivaldy 
nothing directl) to do with the lake, excej)t in so far as the\' occupy portions of its 
former floor; but th<‘y originated at a far later date ami arc j)retty certainly being 
increased at the present time. If the Ravur-tsangpo should swell after heavy rains, 
it may overflow its right bank at this particular spot, covering the clay exj)anses 
with a thin la)'er of water, and dropj)ing then: its sediment. I'his woukl also help 
to explain how it is that no high(u* water-marks arc; to l>e detected in the valley, 
for overflow lakes act as an assured xentilator to kec‘p the lowcu' part of a rivcT 
within certain bounds. Ex en then, at the; time of onr visit, those parts of the river 
which xvc;rt; next to Camp CXXIV' xvt*re in j:)laces sprc'ad out like shalloxv lacustrine 
expansions, Idnall)', it is also \-ery }>ossible, that from time to time the rain-waUn* 
floods from the; southcam mountains lu'ing mud and sc;diment doxxn as far as these 
lexel expanses. 



CHAPTER XVL 

AMONG THE DESICCATED LAKES OF WESTERN TIBET. 

'rhei chanf^r which in the meantime had come over ihv. scene was in a word 
as follows: wt; had crossed over ont of one latitudinal valle)' into another similar 
latitudinal valhy lyin^r north of the former; both valleys run parallel to one aiKjther, 
from north-west to south-east; the mountain-ran^e which se])arate“s them is (.‘specially 
low aiul unimi)()rtant where it is pierced i)y tlu' l\a\ ur-tsanj^q)o; the rock at that 
|.)oint is a hard dense yellowish la^l limest(.>ne, dipping;' 55 towards the N. (do'^ W.; 
otherwise the narrow transverse <^den is fenced in l)y beds of gravel-and-shiiiL^le, risiiyi;- 
in ver\’ l)roken, but not vei*)’ liii^h, hills, b'rom a point near Camp CXXIV w(‘ saw to 
the N. uC J'h a red round-t(.)pj)ed protuberance, to the N. i.f \V. a snowy peak (\\\ 0 , 
and to tht' S. 76 \V. the peak V}. Idle valley is liroad and L,dves the impression 

ol an ()|)en [ilain, with scant)- i^razini^ here and there. Kulans, which are in (^^eneral 
loud of an open country, where they can set* about them, were \'ery (ommon. 

'fhe names which were* given to mt: by our 'Tibetan escort through this part 
of the country tio not always agree with those which were given to Deas)-; but it 
would be wrong to declare: without more ado that they are incorrect, nor is it eas\’ 
to say which are the more trustworthy, those given to me or those given to Deasy. 
P'rom the latter’s own account his guides were in a rather hostih* mood, and that 
is indeed always the case in Tibet with a traveller who is approaclun^ Lhasa. I 
on the contrary was marching away from Lliasa, and was on ni) wa)- out of the 
country, and this would soften the inimical feelings of the Tibetans towards me, 
and for that reason they would have less hesitation in imparting to me the correct 
names of the geogra[)hical features than they would havi: in communicating them 
to a traveller of whose intentions they were intuitively suspicious. In those instances 
in which Deasy’s names and my own are in agn*ement, we may be quite sure that 
they are correct, and this becomes even more certain when they are confirmed by 
Nain Singh or Bower. My Luma-ring-tso, tor example, figures on Nain SinglTs 
map as Luma-ring Chaka and on Deasy ’s as Lima Ringmo Chaka. Tso — »lake)> and 
tschaka — »salt lake». I'his is consequently a name well known throughout west- 
ern Tibet. And as for my escort, they were one of the last detachments that 
guided us to the frontier of Ladak, and were amongst the best guides that I ever 
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had in d'ibet. 'Fhe authorities of Rudok had of course selcct('d men who, they were 
certain, would know how to j^uide us to Noh and 'I so-ngombo without a mistake; 
they were men who did /v/^'^Aethe road; for the main thing was to get me out of 
the countr)^ as fast as possible, and it is then^fore extremi'ly prol)able that they 
also knc!w correctly the names of the geograpliical features. At Camp CXXIV^ 1 
had moreover an opportunity to control their information. 'Fhey told me that a 
moderately-si/ed lake, tht; Ani-tso, lay 4 or 5 days’ journey to the north. 'Fhe 
southmn shore of tins lake, which extends as usual from north-west to south-east, 
reappears on 1 )easy’s map at a distance of 110 km. north-north-east from the last- 
mentioned encam[ 3 ment, and that, at the rate we were marching, would be exactly 
to 5 days' journt*) distant, bower discov'ered the lake, and called it, as Deasy 
also does, the Aru Cho. The altitudes given by the two Rnglish travellers are 
however essentially difhn'ent; for, while T?ower givers the altitude at 17,150 feet, ITxisy 
puts it at 1 0,2 10 ft. 1 )easy s calculation is the more trustworthy. My guides declared 
that robl3(‘rs haunt the ncaghbourhood of the lake, although their further statement, 
that the de]n‘edators cam(‘ from such distant parts as Amdo, Xaktsclui, and Xaktsong 
is not very credible. 'Ihit \ear before! five robbers had been seized by the authorities 
ol Rudok in the narrow glen of the Ravur-tsang|)0. lO the north of our route; 
there we;re said to lie no settled inhaliitants, not even a single tent. All our guides 
were acquainted with jarkent (^^arkand), which the\ called jartschan, and they kiunv 
also that caravans tra\el to and fro l)et\\c‘en that city and Lch. 

After a cold night, in which the thermometer droppc:d to — 26.5'’, wc; con- 
tinued on the loth November towards the north-west, through tin; big latitudinal 
valley, thus leaving Deasy’s route again on the north, after crossing over it at 
three; points. 1 got an opportunity therefore to correct tlu; err(.)nc;ous conce])tion 
which he formed as to the; part of the highlands that lies south-west of his route*. 
On his ma[3 both tlu; mountain-ranges and the |)rincii)al valleys are shown running 
from south-west to north-(;ast, wherc;as the pr(;vailing direction is as usual from 
south-east to north-west. /Xiong this latitudinal valley we covered what, considering 
our exhausted condition, was tlu; unusually groat distance of 32.2 km., and all the 
wa\' to the banggong-tso, with unimportant exceptions, tlu; orographical arrangement 
remained the same. I he valley is open and broad, and is shut in I)y low r(;d ranges. 
'I'he snowy peak to the north was soon hidd<;n from our ga/a;. Sometimes we 
trav(.*lk;d u[)on hard gravel, sometimes upon k;vel cla\'; as a rule the long, narrow 
cx])anses ol clay lay on the right ot our route. Ik*yond that, to the north-east, 
foll(3w gy|>sum formations, and tlu;re, we were told, lies a little lake; called 
Luma-sainl>o, though we did not see it. I cannot make out, as I have .said, what 
relation it bears to tlu; Ravur-tsangpo. Possibly this name applies only to a spring- 
fed pool, or a marsh, or the last surviving relic of a former lake. It answers to 
one of the six pools that are shown on Deasy’s ma]). Possibly there does proceed, 
as Deasy impli(;s, some river-arm from that region, though at the time of our vi.sit 
tliat country was very arid; not a single dro[) of water was to be seen to the right 
of our route. 

llu; district in which we encam[)ed was staU.d by my guides to be called 
I ar-to\ a, though Deasy calls it Kangni. d'hey gave the name of Gogtse to a 
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inounlain bluff which wc saw a lon^- way off to the i-ast, while tlie „„ the 

north side of the valley is the Jabadi and its westward continuation the Ragtsaiur- 
gongjo; the range on the south, containing the peak V3, is known as Sardscluing- 
jjongjo, and its westward prolongation as Pok-tova. 

dlieii tile character of the g-round altered entirely, 

l.)econiing nothing hut gy[isiim, sometimes with {niamidal 

elevations and i)latforms and sometimt^s without. Th<* 

' . rig. 127. A'r 'iiTK, Kmh 

lowest point that we touched in the depression had an oi- nu-: evi-si M. 

altitude of 4436 m. After that we continiu^d to ascend, 

though the rise was so gentle as to he altogether imperceptihle to the eye. Oiiite 
close to the foot of the southern range we passed a couple of spring-fed pools 
containing Iresh water, as well as one or two marsh(‘s lying amongst tlu! gy|)suin 
lormations. Somc^ ot these little hollows looked as if they could sometimes l.)e filled 
with rain-water, while others are led hy springs. They lie ensconced hetwec‘n the 
edg(is of the gyiisum ex|)anses. In this region the grazing was extremely thin; l)ut 
ever)' where in the luaghhourhood of water the ground was littca'ed with kiilan- 
drop|)ings, and we ol)scrved several troops ol those animals. ( )rongo antelojies 
anti partridges were also common. 

Meanwhih; the mountains on the north and those on th<‘ south approach(‘d 
nearer togt^lun'; in other words the valley grew narrower. Crossing the low(.‘st 
slopes of the southern range, we entered the glen that opens out into tht* (‘xpansion 
of the depression in which so man)' signs all concurred in intimating that then.' 
formerl)' a nioderatt‘-si/(!d lake existed, d'he dividing-line lietween the ])art of it 
that is covered with g)psum and clay on the one hand and the hills that I have* 
mention(‘d on th(; other is v(!rv shar[)Iy drawn: hut no old heach-lines were discerrn- 
ihle. d'hc liottom of the x alh.-y produces a larg(‘ number of small huslu^s or scrubby 
plants, and amongst these, hares were especially numerous. 'The bordtiring te^rraces 
are distinct, but very much rounded; in th(* middle ot the watercourse* thent was 
not one trace of running water. Yet through this valley there once flowcnl a river 
which emptied into the lake that has disappeared. Deasy is in error in making the 
principal branch of the Ravur-tsangpo flow through this valle), in the u|jper part 
of which he places the above m(MitioiK*d Hum Clio. 1 here dotrs indeed (^xist a lake 
but no river issues out of it; nor is it conceivable that water sometimes does flow 
down this \'alle‘y, for if it did signs of it would remain in tht* ri\er-bed. 

rile valley still continues to contract, and finally we jiassed a delile liarely 
50 m. broad. Its origin is due to the fact that a small (elongated bluff rises imme- 
diately on the north side of the*, valley, but lielow the main rangtx I his little bluff 
is divided into two by a gorge that begins in the main range. 1 he {irincipal valley 
continiu\s faithfull)' towards the N. 6tr W., expanding again a little; but it is still 
rekmtlessly shut in all the way by the adjacent mountain-ranges. At thc^ defih^ thc^ 
altitude reached 4518 m., and after that the rise as far as our next camp was so in- 
significant that it escaped our observation. Generally the surface appeared to be 
perfectly level, sometimes indeed it was as though it inclined towards the north- 
west. bor some stretches we failed to detect any indications of erosion in the bottom 
of the valley; but hydrographically the whole of this valley, reckoning all the way 
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from the littk; lake, which we were to pass at some distance to the west-nortli-west 
of Camp CXXV, helontjs to the re^non of the desiccated lake. It is evident that, 
at tlie i)erio(.l when the climate was moister than it is now, erosion |)layed a much 
more active role in this valley than it does at the present time. I'or instance, here 
and there at the foot of the northern range we observed little hollow excavations 
or grotU)es, which can hardly have bet'n produced by anytliing else except running 

water, unless one prefers to ascribe; them to an ancient glacier which made its way 

ilown this valle>- to the big dried up lake. Hut we saw no other i;vi(.lences of glacial 
action, ni'itlier scratclies nor moraines nor erratic blocks. In shape this northern 
rangt; is (juite unusual, in that it possesses neither gravelK' screes nor heaps of 
detritus, but consists entir(;ly of naked rouiKU;d heights. 'I'he rock is limi;stonc;, brittle 
ami fracturing in several dire(;tions. .At tin; narrow part of the valley it dipper! 
37 S., but elsewhere the dip was indistinct. 

During the latter |)art of this stage our chit;f concern was, as so often hapi)(;ns 

in tln-se mt)untainous rc;gions, to discover drinking water. At last wr; had tr) semi 

pioneers on ahead. One of thesr; men fouml a small spring with ice-she(;ts round 
it in a transverse glen, another a frozen brook in the mirldle of tlu; latitudinal 
valley, and there we pitclu;d Camp CXXV at an altitude of 4.5t>4 m. Beside this 
brook wi; resteil a whole day, in onU;r to give our Tibetans time to catch us u|) 
with tht;ir slower-footed yaks. 1 his l:)ro<.)k is also fed fry s|)rings; but it is just 
possible that it receives water from the lake that lies aliove it, although that is now' 
ilestitute. of outlet, this sup|.)osition being rendered proliable by reason of tin; fresh- 
m;ss of the water in the lake. On our arrival we fouml onl)' a narrow strip (h' ice 
in the bed of the stri;am; fait i)y the afternoon of the i ith November (juiU; a little 
rivulet was flowing down it, though it was derived solely from melting ice. Accord- 
ing to the TilK;tans, such heavy rains fall in this locality in summer that it is often 
im[)assable owing tcj the soft and treacherous character of the ground. As for the 
winds, they were considered to be unusually quiet and favourabk; that year; gener- 
ally however at that season they are so parabzing that it is impossible to remain 
out in the 0 ()en air when they are blowing. I'he locality is re|)ortt:<l not to be 
visit(;d by the nomads <;ither in the summer or in tin; winter. \\ hen however we 
d<;tected signs of three tents in the neighbourhood, we wi;re told that they were 
due to vagrants and robbers. I'he name of the locality in w'hich Camp CXXV 
stood is Tschuscher. 

Noveml)er i2th. For the greater part of the day the going was first-rate, 
the surface; consisting of smooth, levt;l, <-asy expanses of claj'. We kept close 
along the. foot of the southern rang*;, the latitudinal valley broadening ovit a little. 
( )\ er th<; top of the range on the north we caught sight of yt;t another range 
similar to it, and betwe(;n the two is another latitudinal valley running parallel 
to that w hich w e w t;re tlien follow ing, but narrowt.T and essentially unlike it, I he 
eroded watercourses that begin in the more distant rang<; break through the nearer 
one — the same arrangement which we had already seen so many examples of on 
the Tibetan highlands. At the he;ad of the northern latitudinal valley there ro.se a 
more dominating mountain, slightly sprinkled with snow'. 'The more northerly valley 
eventuall)- runs out into the one in w-hich we were travelling. .At length we ap- 
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proacheJ the little lake, which was of the usual elongated shap«-, shallow covered 
with thick ia>, and containing fresh water. We kept along the southern shore 
which was litteied with any cjiiantity of wild-^oose fc.atliers. d'hr slojK-s of tlu* 
southern range reach right down to the shore. Here the l ihetans, u ho declanRl 
as usual that it was an inconceivably long distance to the next sprin.-, filled four 
sacks with |>ure^ i^lassy icc. 

hVom this lake, which is said to be called th(^ Muscliko-tso, die -round slop(‘s 
up towards a little threshold in the latitudinal valley, hardly noticeable, thou-li it 
forms the western boundary of the lake. After that the latitudinal valley lionds, at 
all events for some kilometers, towards the west-south-west, at the same time in- 
creasino- in breadth; on the south it is bordered by a dark ran--(.‘, li-htly siirinkled 
with snow, d he slopes ol the -round is wonderfiill)^ gentle. P>ut instead of con- 
tinuinc^r alon<j the valley, our 'Fibetans pressed st(*adil>' on towards the west-north- 
west, kca'pintr to the foot ot the nortluam mountains, and makin-' for a [)a.ss which 
we saw' in them, dlie going* here was very difficult, owing to tht‘ exc(‘ss of gra\*el 
and to thc^ great numl)er of small but deep gullies with which the ground was cut 
ui). One of the.se gullies was a good deal bigger than the others and had a double 
erosion terrace on its Icd't side. A little 1 )eyond this we made Camj) CXX\d at an 
altitude of 4,67s m., the ])lac(! Ining called Lablir. We saw smokt: rising out of 
an adjacent ra\'ine and soon a cou])le of mv.n appeared. Our M'ibetans dt^clared that 
the\ were r(.)l)bers and that we ought calml)* to shoot them down! As soon as 
the)' caught sight of us the strangers took to fiight, and from the (widences that 
they left behind them at their camp, it was clear that the) were onl) harml(.ss 
hunters, who wvxr. out in (luest of meat. And that the‘r(! were nomads not \(*r)' 
iar away to the south was also cl(?ar from the circumstance that one of our -uidc-s 
procuH'd us a cou[)le ol sheep and some milk, and next morning we* saw, though 
at a considerable distance to tlu* south- west, at the foot of the mountains on the 
opposite sick: ol tlu: l)ig, l)roacl valley. Hocks ol shee p and herds of )aks, as well 
as no less than halt a dozen little columns of smoki: curling uj) from as many 
dilterent places. I'hus the inhabited parts of Til)et ki) to the south of us; the jjarts 
which we oursc:lves had traversed were uninhal)ited; and prol)abl)' there weia* no 
nomads either to the north. In the middle of the big latitudinal \ alley we ol)ser\ed, 
to the south and south-west, extensive areas of yellow' clay, the beds of transient 
alluvial lakes. 'Fhe sotithern flanks of the mountains on the north of the valk.w still 


continued to be seamed with gullies and eroded rivulets lor a Ion- way to the* 
west. riie following were the names given to me as those of our immediate 
surroundings. A small dark mountain promontory at about 10 km. to the south 
was called Ikiramo. Fhe biggest snow'-ca|)ped range to the south, at a tlistance ol 
perhaps three days’ journey, was the Gangri-tsesum ; its middle |)eak bore S. 35'" W . 
1 he range which w'ere about to cross was the Pagelung. lo the N. 3 b" b.. 
rose the most W'esterly of the snowy peaks which w'e had seen at various times 
during the preceding days. 

November 13th. We ascended the gravelly slope until we reached the outlet 
of a small glen, narrow^ and filled with gravel and shut in on both sides by bare 
cliffs. After that w'e travelled * west-south-w est, and it soon turned out that w e wan'e 
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in a fresh latitudinal valkiy, separated from the bi<r one 1)>' a steep minor range. 
'Fhe grazing there was so thin, that it barely tinged the surface yellow; as a rule 
the ground was perfectly barren. We then climbed north-westwards u[) to a flat 
pass having an altitude of 4872 m. I'here we came across two sheepfolds built of 
stone, convex as usual towards the west, a proof tliat iKMuads do sometimes visit 
that locality. On the summit of the ])ass the grazing was somewhat better than 
usual. In th(- oulUt of a small glen in the southern range (our former northern 

range) we hit upon a shed of ice, but so small that it did not yield sufficient water 

for our caravan; there was no wati^r llowing tluai from its spring. Descending from 
the pass, we h(‘ld on west-south-west and south-west, the valley being widm'. On 
the north it is shut in l)y a fairly lofty range, llatteiK:d and rounded on ihn top, 
but turning a very irregular rocky mountain- wall towards tlie valley, 'This |)re- 
cipitoiis fac(‘ is scnrtxl by various steep transviTse gU^ns and ravin<*s. .Seen Irom 
the bottom of the valle>' it ai)pears to rise vertically, though in cross section it 

looks, I dare sa) , something like the accompanying sketch (lig. 128). Along its 

foot great numbers ot kulans were grazing, but w(i saw no other wild animals. 

Idat though tht' threshold was that wc! had 
just crossed over, it neva'rtheless exercised a gr(*at 
infliK-nce u|.)on the wind. On the east side* of 
th(! saddle it was warm, almost burning hot, and 
there* was virlualK' no wind at all; but the 
I'ig. moment we stepped upon th(! threshold we were 

met by the full force of the! wind from the 
west, and it brought with it all its attendant discomforts of chilling cold, which render- 
ed ma[jping a matteir of elifficulty. 

It was evide.‘nt we were about to exj>ta'ience a changet in the orograi>hical 
arrangement, lor a mountain-ranges now rose at the (tnd ot the latitudinal valley W(? 
were travelling along. The range which we had hitherto had on our left grew at 
length (juite low, anti finall}' terminaUM.l at a broad mountain »gateway» betwticn 
projecting l)luffs; tlu^re our latitudinal valley was joined by another coming from 
the north-west, and then Xhv. two, thus united, brcxik through into the big open 
latitudinal valley on the south. Thus it turned out, that, if we had kept along the 
southern latitudinal valley, instead of climbing over the first little i)ass, wa* should 
have reached the locality in which we made Cam|) CXWdl certainly by an easier 
vva)', and also by a somewhat shorter w*ay. I'he reason why the 'Fibetans took 
us out of this more southerly road was their inveterate^ reluctance to let us ap- 
proach too near to human dwellings. It apj)eared to l.)C their interest to lead us as 
far as possible through uninhabited regions, and this was no doubt in accordance 
with the orders which they had received from the authorities at Lhasa. I'he in- 
tention w'as clearly to leave upon the minds of iIk^ strangers as unfavourable an 
impression of the country as possible. 

'Die angle betw^een the twT) latitudinal valleys is dominated by an immense 
bluff. At its southern base we ascended a terrace or escarpment 4 to 5 ni. high, 
and then found ourselves in a watercourse, down which a stream was flowing, with 
about I ' 2 cub. m. of whaler in the second, l)reaking against the thick sheets of ice 




AMONt; THIS DICHICCA-I KD l.AKKS OK WKS I EKN TIUK. T. 23/ 

and rippling amongst tlu: gravel. This stream traverses the new latitudinal vall<-v 
that comes from the north-west, and is nourished by springs at no specialls' -rreat 
distance. It pierces the southern range by the Inroad rocky gateway which' Miav.- 
just mentioned, and after picking up 

from the left the dry main watercourse r — — 

that issues out of the latitudinal valley 
we had last trave-lUal in, flows towards 
th(* S. 62'^ li., though afteT wards it sec-ms 
to trcaul towards th(^ soutli-c-ast, and 
iinally issue's upon the soutla^rn latitu'' 
dinal valley. In the middle of this last 
vve (A)ser\H:^d tlu!^ white reflection of a 

river (‘ventually enters a salt lak(% 

which could not be* seen from the lo- 5^ from cami* cwvh. 

cality in which w c: then wc-re. ( )n the 

left bank of th(* stream w^i' |)itched Camp CXXVII at an altitiuh' of 4,656 m. abcn c* 
th(‘ sea. Immediately south of our camp, on th(‘ riglit l)ank of the ri\er, rose a 
smaller dclached butt(‘. d O the* south-w'est we saw', througli a gap in the moun- 
tains, a small latitudinal \ all(‘y running north-west to stnitli-east ; Vx yond tluit a l)ig 
range: and be\ ()nd that again, that is to tlu* soiitli-w (‘.st of it, 1 ha\ c* no doubt 
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Fig. 131. ix;h»kin<; nortu from cami' c xxviii. 


tlierc was another latitudinal valley, ninnino- in the same direction. Possibly it 
would l.)t* more correct to la^gard these side-j^iens as transverse* i^lens; in any case 
they a[)pear to open out upon the bii^ depression of the southern latitudinal valley. 

At this camp there was scarce a 
trace of gra/ino, I)eyond an occasional 
scrubi))' plant on this or the other slope. 
'I'he rock in this region was tlu: same 
as hitherto, limestone; at tint beginning 
of the day's march it dipped 47^ to- 
wards the S. 31'' E. 

In this part of dibet it is an 
unusual sound to hear the rip})le of 
water, so that even the small quantity 
which the Raga-tsangpo was then carry- 
ing [jroduced the im|)ression of an actual 
river, although in the ))eri|>heral moun- 
tain regions it would simply be calked a V(*ry insignificant brook. Hut in this respect 
this region its('lf will present (juite a different appearance in the summer, for then the 
entire surface may be as wet as a sponge and large* areas of the latitudinal valleys 
will be more like: marshes. It was liowever a disagreeable region, and bitterly 
cold, because of a raw icy current of air whicli flowed uninterruptedly down the 
valley. 
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r)n 14th Novcmlx-r we travdlcd up the Ra^a-lsan^po, keepiiiLC between its 
bank and tlie left-hand erosion terrace, tins a witness to far im|)osine floods 

diirinij the wet season of the year. 'There is a similar terrace on tlu: ri^^ht side 
of the river; the distance between the two beino- probably a couple of hundrc’d 
meters. Down the middle of this space the litth* stream winds backwards and 
forwards from terrace to terrace. 'The hills asc(!nd -j^radually from the edue of the 
escar|)mcnt or terract* to the. mountain-range bc-hind, which aj)pears to form a toler- 
al)!y definite and independent sjstem. The bottom of the valley rises slowly; it is 
very rarely that then.‘ are any small cataracts. In si>ite of the constant and ccipious 
watering they were* la-ceiving, the' banks were almost barren. 

"Then turning our backs upon the 
river, and taking with us a couide <jf 
sacks of ice, we travailed towards the 
north-north-wesst and north, making for 
the outlet of a transverse glen. 'Tlu*. 
big latitudinal valley stretches on the 
contrary towards the N. 7- hcaa! 

too the usual parallelism still holds. 

On both si(U*s, but more! espc-cially on 
the south, the latitudinal valle.y is fenc<Hl 
in by lofty mountain-ranges. At the 
foot of that on tlu; south we i)erceived 
a couple of tents and herds of yaks, 
at the distance of al)Out S to 10 km. 

Kulans wwc. <|uit<‘ common in this 
region. At Camp CXXVMIl, at an 
altitude of 48.13 m., the grazing was 

wretched. I he cold was keen, b\it the 
west wind blew not (fuite so hard as 
usual, indet'd at times it was quite calm. 

In the transverse glen, from the after- 
noon onwards and all the night, there 
was a wind from the north. 

November 17th. We pushed on farther up the gently rising glen, which 
grew increasingly narrow<.!r as we proceedcnl, and was inclosed between locks that 
exhibited yidlow tints. l‘'roni the east it is joined by three iini)ortanl sKU-irkns, 
two of them passing one on each side of a peculiar table shaped bluff, with a il<it 
tup, hut virtually vertical sides. The glen still continued to contract, tin. houk img 
cliffs are not |)articularly high, but are rugged, wilil, and ilenticulaU^d. Its bottom is 
narrow and filled with sharp-edged gravel; though there is a belt of soft giount at 
intervals, as well as moss and a little gra.ss on the ridges and (devations, making the 
ground iineve.n. At first the //ia/M-o- was energetically modelled, but afterwards it 
grew more shallow. Seen in profile, this glen not seldom pn'sents the appt aiama, 
shown in fig. 135. 'I'he view up the watercourse of this corridor)/ ///a/avy is jic 
culiar, and the perspective picturesque. The bare, rugged cliffs on both .sides ap 
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|M;ar to bf crownod with towers and walls. On 
the left side of the glen there is a small spring, 
the water of which was then frozen into stalactites, 
so that it was like a congealed cascade. Higher 
up in th<’ bed of the watercourse there were oc- 
casional small fragments of ice, showing how the 
running brook had dwindled away. Still higher 
u]i. in an expansion ol the glen, riiere ^was a little 
frozt'ii [tool, and there the ice was continuous; in fact the ground there was (juite 
marshy, though just then as hard as stone. 'I'he grazing was exceedingly .scanty, 
mostly moss; but the grass was l)y this .so ilry and frozen that it crumbled to pieces 
at a touch, like withered fu-needles. This locality is evidently visited. hj- nomads, for 
we came across traces of a fire and any (juantity ol yak-dung. Kulans were numerous. 
At length we reached a convenient thrtfshold pass at an altitude of 5 137 m. Quits 
south side thi: glen expands into a small level area, containing another marsli. To 
the N. 50'’ W. we [)ercei\ed the end of another glen; proljabl) it curves round and 
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(Icboiichc.s upon the same latiuidinal valley as that which we had r<*ceiUly followed, 
d'lie mountains in that direction are called 'I'sc'^'h. l.eavinjj that locality on^oiir 
left, we kei)t tf) the i^den that runs down from th(‘ pass towards the north-east, but 
finalK’ turns north and north-west. After that a relatively open, but* jrreatly un- 
dulating countr)' disclosed Itself on the right, with wild, fantastic, abrupt creels ^ncl 
point(‘d p(‘aks sticking u|) alcove its undulations. On the left, (juitc close to the main 
watercourse ol th(‘ valley, rises a similar bluff, with a grotto and a stone wall "at 
its foot. \V(! made Cam]> CXXIX (alt. 503.S m.) a short (listance beyond tlite poipt 
where the valley inclines towards the n()rth-w<‘st. d'her<‘ .we found tiny ^ spring m 
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the IkjcI of the stream, l)iit the gra/inir was miserabhs 
kokmcks, and we saw two or three woK'cs 
. At the entrance to the narrow j^len the rc3ck was limestone, dippine 7V' towards 
the S. 68" E, At tlie be^innin^ of th(^ ice>sheet tlie samo rock lav at 2 to thr 
N. 40'' W., tlie strata bein^r very distinct in Hakes and tabular mass(.s.' l lte link pt ak 
near our cam[) consisted of dark crystalline linieston(‘, thoii^di also of a porpln ritic 
rock, dark, and clearly belonoinjr to a vein the c()ntinuation ()f which c()ukl he iracM tl 
in darker l)ands to the south-south-west and north-north-east. The or^atf r part of tlu‘ 
oravel with which the watercourses of this rcgum an* tilled consists of crystalline 
limestone. 'I'he rocky rid^t^es stretch from north-west to soiilh-tast, or from 
west-north-west to east-south-east, and are elonoated and thrust upwards, as if 
pressure hatl I)e(m applied at their sides. When st:en from th(* south, the) resemljkr 
lono* drawn-out ridc^es, Init when \ou observtt them from the west-north-west or 
(!ast-south-east, the}' have the apjiearance of solitar}* snap's or pinnackcs rising' rd)ove 
the imderlyine* clay foundation, d'he accompaining- ijhotoeraph (liw. i;,6) oAes an 
illustration of them, d'his particular c;levation, when looked at towards the S. 6 .}'" 
hk, has the a[)pearancc of a ]jinnacle with vertical sides. 

Novemlier i8th. After a still nii;'ht and 24^" (C.) of frost the wiiul got iijr, 
th(*n it stO|)|K:d for an hour or two, l)ut at noon set in again. It earner from the 
north-w'c‘st. ( hiitcr uniisuall)', the sky was half covered w ith whittr clouds, which W(‘re‘ 
massed nuire thick!)' around the snow)' peaks on both sides of our vallc) ; in fact 
in one or two places tlur) actually a[)pearetl to lie disc'harging snow'. 

b'rom Camp CXXIX, in the district called lktrik-mar-ta\o, we travelled towards 
th(‘ north-west, making for th(‘ outUrt of a big glen, formed qf. two main l)ranches, 
one coming from the south-west, tlur other from the souri\, * At the head of l)oth 
th(.se w(‘re tast mountain-massc's, .After the union of alt these glens, the ()rincipal 
glen, d(‘c:p but narrow, runs towards the north and north-n<3rth-i‘ast. Its bed is 
grax ell)', and has dee[) erosion ttrrraces on both sides, that- on- the right Ixring fre- 
C|uentl)' divid(‘d into sev^eral ste|)s or [datforms. Flie western jnomontory of the 
rang(^ that ris(‘s north of Camp CXXIX is sharp!)' and energeticall)' outlined, and 
the range itstdf is sha[K*d like the little ridges that 1 have mentioned, its cn^st being 
as it were* forced u[)w aials by i)ressun! at the sides. 1 he same outlines charact(*rise 
also the range on the south. At the foot of one of the*se we of)ser\ed traces of 
an (mcam[)ment. Between the mountains on that side are several small glens, all 
optaiing out u[)on the main glen. lowarcls the S. 78" K. we commanded an t x- 
tensive view' across a lu’gger glen, backed by high mountains, |>articularl) on the 
south, and debouching upon the main glim north of the i)oint of unit)n already allud- 
ed to. It runs in part [jarallel to the latitudinal valU*y which we had hitherto follow(*d. 
t»enerally the scenery is picturescpie and attractive because of its bold outlines and 
the magnificent scale of its architecture. 

1 he united glen, which is a transverse glen, is (juite short, and soon trends 
away again towards the north-west, and finally delK)uches up(m o])en countr)'. On 
the right, that is on the north, there rises a vast na)untainous mass, exhibiting vaii- 
oiis shad(^s of light red, pink, and yellow' ; on thir left of the* outka of the glen the 
mountains are lowin', though In places still rock)'. 1 he united main wateieouist* 
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continues along their foot towards the west. Its steei) escarpments and not inconsider- 
able depth show’ that vast c|uantitics of water do soinc-aiines pour doAvn it. After 
emerging from the valle)*, we were able to travc*! in almost a straight line diage^n- 
ally across a self-contained basin with a gcaitle slo[)e. d'hen! was no lake in it, 
but the ground in tin: luiddle was wluU!, so that we were onc(i again undoubtedly 
in th(^ l)asin of an old extinct lake. As we advanced towxirds the north-west, so 
did tile country continue to open out more and more. 'To the S. 88' \V. rose an 
imposing peak with some snow on it, and b(‘yond that towertxl u|) another 

high(T still, lu'om their locality coiikls 
a deeply trcaiched glen, which unites 
with our brook. In th(^ south-west 
appeared the extreme w estern promon- 
tory (A4) of the range nearest to us 
on th(t south. In the N. 5^’ K. was a 
snow-y i)eak which remained a 

long tinu! in sight. Several watercourses 
issue; out of the mountains on tlie rig'ht 
and enter tin' main channel, whiclt itself 
runs clown to the former lake; this we 
passed on the left. 'I'hi; most important 
watcu'course entered what looked like 
an old bay of the lake;. I'his, which 
is bordered 1)) terraces, stretches to- 
wards the .S. 6S ' \V. into tin; low’est |)art 
of the deprc-'ssion. I'his locality is called 
(damschuiyw; the bluff crowaied by A4 
is called Harik-marlak, a mountainous 
region to the south-east I iurmi-tsava, 
and the mountain C).? Arupckil. 

I'he ground was hard and covered 
with fine, thick gravel, but seldom any 
grass, barther on we came across do;ad 
and shrivelled japkak scrul), which provided us with first-rate fuel. After that the 
ground was again ban;, and consisted of grey-blue clay, undulating and furrowed 
by an endless number of eroded watercourses. .'\t intervals thc;re occurred small 
terraces, which bj' their positions and dirc;ctions betrayed that they belonged to 
the lake. \’ery |)rol)ably the lielt of japkak once owed its origin to the waters 
of the lake, the plants having died out since the moisture retr(;aU;d and left them. 
.\t the time of our visit ncjt a single bush was alive. If my assumption is correct, 
the process of dc;siccation must have jiroceeded very rapidly. Yet there is always 
this possibility left, that the wat»;r which gave life Uj the japkak bushes came 
directly from the mountains, though in that case we should e.xjject to find at any 
rate souk; plants still alive. In the N. 70” It. we beheld a fre.sh latitudinal valley 
of consideral)le size, anti at the head of it, in N. So"" E., was a flat snow-capped 
mountain, much bigger than tin; one I have just mention(;d, for it overtops every 
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Other eminence in the nei.^rlibourhood. In llie lowest part ot' the depn^ssion tlie 
old lake appeared to have extended towards tlie S. 68 W. I here wi re l^ re 
larj^e ntiml)ers of kulans. 

In the lowest part of the hollow the clay was leveller; ih(- altitude reaehi-d 
4824 m. In its north-western part th(i ascent is a L^O()d deal more a^jpnxiahle, though 
no old beach-lines were observable on the slope. On our riitht, that is to th(‘ north, 
we passed quite close at hand an isolated butte the soutluirn lace ()( which is \rv\ 
stee[). A vast number of watercoursc^s run down at an acuu^ auL^le towards a main 
watercourse, which procetals N. 85 ' \i. towards the centre of the depression. We 
now had mountain swellings on both tht; north and the south of us, with a 

great many rocky .spurs and offshoots branching off from them, bushes w'ere grow- 
ing in thos(‘ gkais of tlu! soutluTii mountains that arc; protected against the. western 
wind. We forded the; main stream at the point wluire it picks up sever;d torrents 
from the adjac(;nt mountains. One ol these comc's from tlie N. 31^ It., from the; 
locality in which the |)eak ()\ was visil)le. At tlie poait oi junction tlien; was a 
small detached sheet of ice, the last surviving relic of some; river, d'he entire region 
was so arid, that even so small a fragment of ice; was looked upon as something 
quit<‘ c;xc:eptional. As usual we rilh;d our sacks with ic(;. After asc(;nding for 
anotli(*r hour, wc; reached a flat threshold pass at an altitude* ol 5062 m. d he 
ground in its vicinity is almost lexa-l, (;s{K;ciaIIy on the wc'st side, where no slope is 
percc;|)tibU;. Camp CXXX, where the b()iling-|)oint thermometer gave an altitude 
of 5060 m., was situated only a few hundr(;d meters from tin; threshold, at tlu; foot 
of the southern mountains. Tlu; latitudinal valley — the one containing tlu; depn*ssion 
which [ ha\'e just d(;scrib(;d — is at this point ap|)r(;cial)l)' narrower, d'here was no 
water and the gra/ing was miserable. I'his tlistrict is called Jam-gara\o. 

At the first t;11)OW that we |)as.sed at the; l)eginning ot tlu; day s march dense, 
grev limestone; cropped out at an angle; ot 23 towards the; X. 78 k-., the* dip be/ing 

\'<;ry distinct. All the; circumjacent mountains are streaked as it we‘re witli bands 

lying conformal.)!)’ with this; in fact this is the; [)re;vailing rock ot that legion. 

— 26.5° of frost wa; continued on the* 19th No\embe‘r towaials the we‘st- 

north-w'e*st anel wa;st, the wind blowing from the latter (juarter; in that diie*e tie)n the 
surface also slo[)e;d at first. Through the outle;t e)t a large; gie‘n on the south we 
caught sight of a chae)s e)f mountains and glens. It se)on turned out that we; w'e‘re; 
only descending into yet aneither little* se‘lf-containe;d drainage-liasin in the I)e)ttom of 
the; latitudinal valley. It was pave;el with an expxinse; e)f perlectl) le \e*l ela\, tlu n 
elry; though eluring the rainy season a little* lake is teirmeel in a hollow' l>etwea n 
two pa.sse;s. The coiintrv’ rounel about is marshy, althe)ugh tluai tio/en as haul as 
a ste)ne. Seime springs, which also were frozen, hael gi\’e*n rise; to a ea)U|)le (T ie e. 
sheets, bhe waistern pass was quite close at hand; its altitude wds 5018 m. llu_nce 
the slope was more {pronounced, though still ver)' gradual. I he main w ate 1 course 
rrom this pass hugs the foot of the .southern range and runs down to a le;ve*l plain; 
the flank of the northern range is long and re;lative;ly gentle, (dn euii light wl 
passed a small free-standing red butte, with one of the usual shee;ptedds constructed 
of stone on its eastern side. This little plain forms an exce.edingly Hat gathering-basin, 
in which all the brooks concentrate into one; this piereexs the lupithein lange , thoug 1 
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aftcrwartls it no doubt trends towards tlie west. On the soutli rises an imposing rang*;, 
in part capjjed with snow. I U.re the altitude reached 4944 ni. 'I'he ground is strewn 
with gravel, but wlien wt; began to climi) up to the next pass it became soft, with 
a slight sprinkling of grass. 'I'he acclivity was gentle, though (piite noti(x;al)le. On 
our right, that is to the north, we had a range that exhibited the usual wild and 
broken outlines; and l)eyond it ran a latitudinal valley jiarallel to that which we 
were' following. The [lass is flat, n^aches an altitude of 5032 m., and is distinguish- 
ed 1 ))- an obo with lluttering rags. Only a few minutes farther towartls the south- 



Fi.L;. 139. LOOKING S 65 K LROM CAMP CXXXl. 


south-east \v(! Inul to cliiuh over yet anotln^r tlireshold pass at aljout tlu! same 
altiliule. Jkitween tliese two passes lies a small with i^lens sweepinLt clown 

to it from the crest of the rano'e on the south. After unitiuL^ into one, they break 
throui^h th(! northern ranine, makint^ for the north-west, and runnino' close past a 
smaller le\'c.‘l clay e\[)ans<.‘, which is sej^arated from the transvc*Tse j^den l)y a very 
Hat and insio^nificant threshold, d he latter looked as if it would have afforded us 
a nitarer and mor(! convenient road; but instead of striking; into it, our j^uides led 
us U|> to the second thnrsliold pass, h’rom its summit we had a maj^nificent view 
across a wild mountainous country to the south, where however two imnu^nse ranges, 
fantastic and serrated, could rt!adily be distinguished. Of these the nearer one is 
pierced b)' a l)ig i^gltMi gatewax'^ ; while tli<‘ outlines of the rtanoter range are more 
roundi'd, though it is also higher and carriers morct snow on its summit. Between 
us and these ranges there is a l.)ig latitudinal valley, slo))ing down tow^ards the 
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north and north-west. Upon it del)ouch(ts the n-cently mentioned transverse- t^len 
from the two little passes. l',y the side of this jrlen rise a coui.le of l)nltes almost 
or (luite isolated. We were now south of the country of Rundor, which Deasy 
visited and mapped. 'Fliere lie notes 
a very extensiv(‘ ^>Sandy Idaiiv, called 
d ai Chaka. Me has drawn as meridional 
the valleys which comt^. from thc! direction 
of Rudok, that is from tht! south, and 
open out upon this de|)re.ssi()n. This is 
for that region a rare thing, for all the 
other valleys in that quarUa' run from 
south-east to north-west. As howev(!r 
he did not personally se(! the country 
to the south of his »Sandy IMain , he 
has indicated tlu‘ direction of these vallevs 

^ t I 11 1 ' MO- KX^KING SOUTH FRO\f ( A.Ml* CXXXI. 

hy dotted lines; and he c:ven makes 
the one farthest west {)roce(*d towards 
the north-east. It is dihicult to determiiK! 
how far this conce])tion is correct or 
not. On Naiii Singh's ma]) the direction 
is v('r)’ d(‘cid<‘dly from south-east to 
north-west. 'The |)articular valley into 
which wc: had now (entered does, it is 
true, run almost north, and thus is in 
agreement with the direction aUril)uted 
to the vall(‘ys of this country hy Measy; 
l)Ut we Ibund that it afttaavards bends 




round to the north-west and w<‘st. 
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l/'rom th(* last j^ass we travelled 
towards the north- wi^st and west, across 
a surface that sloj^es gradually down 
towards the new latitudinal \'alley, and 
wc: soon realised that tliere was no fear 
of our getting lost amongst that lal))- 
rinth of mountains, which had at first 
appeartid so formidable. It is remark- 
al)k! how persistently tliese great range's 
of mountains had accompanied us on 
the left or south all the way from 
i\aktsong-tso, not only with inflexible 
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tenacity denying us access to the for- 

Indden parts of Fibet, but also jealously cutting off our view ot them. 1 hvy 
form, as it were, a family of mountains, a mountain-system, which without any 
noteworthy breaches stretches all the long w.ay towards th(! west- not th- west and 
north-west, and consists of a number of parallel subordinate ranges, with a main 
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in the micldk*, this Ix'iiiL:^ not seldom capped with snow. Here attain it is fair 
to assumt^ that this mountain-system constitutes the dividing-line between the self- 
contained drainage-basins of the central plateau and the regions south and south- 
west of them, which drain into the ocean — the sources and head-streams of the Indus 
lying towards the west and those of the ]k-ahma[)utra or d'sang|)o towards the east, 
d'he region is however too little known for it to be possible to generalise regard- 
ing it with anything like exrtainty. '['here still remains a wide! inte;rval between on 
the one hand the! re!gion that has been visite-d by Nain Singh, Litth'dale, Deasy, 
anel myself and on the other hanel those more southern j>arts e)f the d'ibetan plat(!au 
which have bee-n visited by several ikiglish travelle-rs, Strache!y and othe!rs, of whom 
the last art' Ryder and Kawling. It is pe.)ssible that the mountain-syst(!m in t[uestion 
eloes not form a shai'idy deinarcateel lH)unelary, but it may also perhaps embrace a 
succession of basins with lakes more or less sedf-contained. All the same! it seeans 
to me that the mounlain-syste!m is most probaldy a true elividing-line between tht* 
solf-contained drainage-area and the south(!rn peripheral area. Anyway these mount- 
ains st'rvetl continuall)- as an immovablt! hindrance to our view towards tht! south; 
on tht! otht'r hand we were able on sevt!ral occasions to cast a glance across the 
highland rt'gion to the north through gai)s in the mountainous barrier. Out! thing 
is at all evt'uts ct'rtain, that a vast u|)swelling of tht! t‘arth\s crust st'paratt's thost! 
parts t)f 'ril)et which \vt; tra\'ersetl from tht! rt!git)n of the. Intlus and the i sangpo. 

W'e made our wa) down from the sect)nd pass b\- a shallt)w^ transverst! glen, 
passing dost! on our right hantl some minor Iduffs with a rt!dtlish tinge, at the toot 
of which wert! one t)r two t>t tht! usual circular stont! walls, |)t)inting to a j)ermanent 
t!ncampmt:nt. During the past lew' days w'e had st!en stw'eral such shet'ploltls; 
thus it is j)retty clear that this region is visitt'd in summer by not a lew nt>mads, 
though in winter they |)rt)ce.t!d farther south with their llocks and ht'rds. I his brought 
us out into the big latitudinal valley, with two buttes in its middle, oiK! small, the 
other of mt!diiun si/e, and both detached. On th(! south are wild m(.)untains gapped 
l)y transverse glens running tow ards the north. I he surface! is hard and l<!vel, and 
w(! crossed ov(!r se\<!ral dry w at(!rcours(;s. In ont! ol these, in which w't'rc some 
small withered bushes, we j)itched Camj) CXXXl, at an altitude of 4S45 m. I here 
was no w'ater, but we ft!tched ice from the fool of tlu! great rang(! which tow'ers 
u|) in th(! south at the distance of a couple of kilometers, and culminates in lofty 
peaks to th(! S. 1 2 '^ D. and S. 1 2° \\g 

During this stage th(! rock consisU!d almost everywhere ol th(! usual limestf)ne, 
di|>ping at several different angles. In an isolated hill lu'ar Camp CXXXl w^e came 
across black cla\'-slate, dipping 8'^ towartls the S. 1 2 "" fC 
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DESCENDING FROM THE HIGH PLATEAU. 

November aotli. To reach Cam|) CX.XXll we had to march 21 km. towards 
the N. 72'^ W. across an easy country with a et-iitle slope, l lie wind was not 
strong, but bitterly ccjkl, aiul afti:r t p.m. the sky was almost entirely covertsi with 
clouds, especially in the west, where they were massed together and lookial as if 
day might easily contain snow, jet none fell. As a general rule, snow does fall 
at that season, bill according to tluj l'il)etans, that winter was sonuiwliat of an 
e.xception, 'fhe absence of th(‘ sun in no way int(MisirHMl the cold, rath(.*r the con- 
trary: for the sun is perfect!)’ powerle.ss against the wind. 

After striking camp, we proceeded first towards the north, down tlic bush- 
grown watercourse, though the vegetation soon died away. After that we doubled 
tlu: east(M'n c'xtreinity of the moderate-si/ed butte and swung awa\’ towards the 
north-west. A larger watercourse runs in tlie same direction, and in)on it all the 
others in the locality converge. On the left we passed a broad glen, which comes 
out immediatel)^ west of the detached blufi', its water-channel skirting the western 
side. Up through this glen we ol;)lained an instructive view as far as the main 
chain of the southern snow)’ range, with its many .spurs and offshoots, and many 
glens ensconced between them. Fhere was no great (juantity ot snow, in some 
places only streaks and jiatchcs in the more sheltered localities: in the morning, 
before the sk)' became clouded, the.se glistened like wet whiU: colours. The range 
which we then had on our right is quite imposing; and the transverse glens which 
come out of it terminate in radiating screes. The nearest range on the lett is quite 
insignificant; close along its base runs the watercourse that, issuing out ot the 
southern side-glen, constitutes the jirincipal drainage artery ol the latitudinal valley, 
lor it picks up and absorlies the channel of the latitudinal valley which wt* cros- 
sed over just north of the detached mountain. It is also joined b)’ several water- 
courses from the mountains on the north. I his main channel we folio weil 
towards the north-west and \vest-north-wt.‘st. The vallc)’ thereiqion contracts a little, 
and the watercourse crosses it diagonall)'; the northern range grows lower and 
lower, and finally terminates in a rocky promontory. On the north of it opens a 
Iresh important latitudinal valley, which eftects a junction with that in which we 
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were travelling-. On tlu^ other haiul the; southern range grows higher, and the 
outlets of its side-glens art! choked with extensive gravelly screes, down which their 
drainage-arteries radiate fan-wise. Between that particular range and the main range 
of tht! system intervenes a x^alley, parallel to the ont! which we were ihun in. 'I'he 
surface slopes gradually down towards a little flat exj^anse of sediment, which 
would appear to l)e at times overnowt!d with watt!r from the main channt;!. It is a 
sj)ecies of miniature marginal lake, dammed up by the detached butte that rises in 
the middle of the latitudinal vallt!y. 'I'his tdevation is elongated, and strangc'ly 
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enough elongated meridionally; at its easU!rn foot, that is on the leeward side, 
sand-dunes have lieen built up. After douI)ling the northern shoulder of this butte, 
th(! main watercourse makes a bend to the south. Immediat(!ly east of it is another 
similar miniature mountain, but it stretches from c^ast to west. Strictly speaking 
both these belong to (uk! and the sanu! ridge, which has l)een sawn through by the 
watercourse, the breach by which it effects its passage being cut 2 to 3 m. deep 
through tlu! gravel-and-shing](!. In the middle of its bed small thresholds and bands 
ol c<jnglomerate croj> out here and then*. Instead of kareping to the watercourse 
we proce(!ded round by the north of the streond butte*, and after that travelled west- 
south-west across hard gently slo|)ing groun<l, thinl)' sprinkled with gravel, and 
exc( rpt for a blade or two of grass occasional!) , it was almost barren. On our right 
we ])asse*d a fret --standing butte, dost* at tht* base of the rangt* on tht! north. 
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DF.SCENDING from the high IM ATKAU 

Ihis still continued to he, ot noteworthy dimensions and to possess i;rav(H) senes 
in the outlets of its olens, the wat(n*courses radiatini,^ (jver them as hdons One or 
two of them appear to l)e al>Ie to ^nt down to the middle of th(t latitudinal valley, 
for we crossed over tluaii; they are however Init faintly defined and seldom cany 
water, d'he biggest was of course the main watercourse which we liad formerlv 
crossed over a couple of times and which so unexpectedly |)ierces ihv. littl(! ridge 
in the middle of the valley, instead of flowing to the- north or to the south of it. 
The main range on the south, which still continued to he snow-clad, had now 
receded to a great(-r distance; h'g is 
one of its loftiest [jeaks. West of that 
summit the range is less accentuated 
and l(*ss wild, exce])t for the denticula- 
tions and rocky pinnacles rising a1)OV(‘ 
its crest; hu its flanks are softly rounded, 
h'arther east the rocky nefalles soar up 
from it (.‘Very where. 

d'he surface n(‘xt slo|)es down t(^ 
a frt‘sh self-contain<‘d d(‘[jression ol the 
same* character as the preceding. Its 
pyramidal de[)osils ol vhitt' gypsum 
filed th(; foia'ground, l:)Ut we did not 
se(‘ an)- lake. Nor, strang(‘ to sa)% was 
there* an\’ trace ol terraces or old l)each- 
lin(!s on the slopes, and \'et tluxsi; li(i 
exposed to the west, dhe cause oi 
their ahsencx! is no doul)t the very 
gentle charact(‘r of the slope, where 
owing to the flatness any l.)each-lines 
that may have existed would be the 
more easily planed away. At the very Fig- t45- iookinu s 5s w fkom ( amp ( xxxn. 

l)ottom, however, that is at the eastern 

edjre of the (k^pression, there is a terrace Ixirely two meters hioh, ami close under its 
foot is a shallow ]k)o1, then covered with ici;. 'I'his was the first i>lac<- at which our 
caravan animals were able to drink their till alter a Ioiil;' comjmlsun last. Ihu 
thrne were siirinos, and we soon ascertained, that the ice-sheet wouml away wi'st- 
wards like a river between the oypsum platlorms. 1 his is all that is left ot the old 
lake. In the extreme east of tht; depression. whi;re a little 541 ass was itiowint; on 
loost; jrround, w'e pitched Camp CXXXII at an altitude ol 4,59b m. 1 ht. altitude at 
the little rids^e in the middle ol the valley was 4,674 Uie lock at the 

locality was the usual sjiecies of dark limestone, dipping 23 towaids the S. 15 W 

but it was darker and harder than usual. 

Novemlier 21st. During the night the temperaturti tliojipeil to 28. a , t us 

being the lowest we had hitherto recorded during the winter. It was a gloiious 
morning, the air being cpiite motionless, though the frost was keen <inil tht. coloining 

wintry. Before we started, we let the animals drink as much as they liked, loi in 

32 

Uedin^ yourney in Central Asia, IV. 
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these regions we could not count u|)on findin^i^* water c*very tla)^; indeed it would l)e 
almost |;)erilous to travel throuo'li these hii^h desert regions without a guide. 

Almost the whole of the stage, 28 km. towards the N. 83° W., was across 
the l.)ottom of an old lake, of winch nothing now suiwives except the gypsum 
deposits. Sometimes the surface is perfectly level and vividly white; soinetimtis it is 
sha|K‘d into talnilar masses and terraces, .| to 5 m. high at the most; sometimes, 
again, th(.*se irregularities are ver)' much lower, and locally an‘ interru])ted l)y hard, 
yellow', muddy clay, which had n'cently l)e<‘n under watcn*, in part as level as a 
floor, in part furrowed l>y In'ooks and rivukas; and sometimes tln^ surface w^as schor- 
like, slightly moist or crackad. Occasionally, though it was not \cvy often, w(‘ 
would pass a little patch of yellow grass, the l)lades few and far betwaam. d'he 
unusual feature al)out this g\|>sum formation was however that it was in places 
(juite full of tlK‘ white shells of the same little molluscs that we had also observed 
besid(' tlu^ Naktsong-tso. Here however they wen* extraordinarily common, somt'- 
times as tliick as in tlu; Desert of Loj). b'arther on tln^ ground consisted of line, 
dr\* powalery dust, with a thin scattering of small gravel, though only on the sur- 
face, w'here it la\ as if swimming in water. ( )ne or tw'o dc:cimeters below’ tin: sur- 



Fig. J4^>. 


face there was no gravel; nev'ertheless w’hat lay on the top w\as sulficient to impart 
a darker grey tint to the ground, d'he kulan paths and the tracks of singkHvulans, 
like th(! trail of our caravan, showed up then^fore as lighUu'-coloured lines and dots 
against the darker l)ackground, for the gravt.‘l was therti covered over with tlu^ 
disturlx d dust. Fht^ frozen pools in the midille of the de|)r(‘ssion still continued to 

resemble a winding ri\^er-bed as we folk^wed them towards the north-west. The 

dibetans d(*clared, that they were neither springs nor river, nor lake, l)ut a I ton a. 
or what the Mongols call a nariiaoa^ or open pool . 'These accumulations of water 
do of course originate from s|jrings, which gush out in th(! lowest trough of the 
depn-ssion and collect in those parts of tlu! former lake that are deej^est. d'he 

water was j^erfectly fresh, nothw ithstanding tliat it lay ovaa* barnm ground in a selt- 

contaiiuxl drainage-area; the ice was thick. 'The. largc.'st sluHits of waiter were 
situat(d at the point in our route where w'C* changt.id our direction from north-west 
to west, d'h(r [)Ool was however only a couph! of hundred meters long and barely 

100 m. l)road. 'The ice that covered it was the purest and most beautilul l^lue 

imaginalile, nor is that in any way surprising, s(xa‘ng that the w^ater is p(n'fectly 
still and limpid, the imuKHliate surroundings a vivid white, and t\u: sky as re- 
Hected on th(‘ ice a turcjuoise I)lue. GemTally thes(! long, narrow^ accumulations 
of water are framt:d about with fairly stec]) terraces, like the scarped terraces of a 

river-bed. 'The last pool too, which had not the slightest indication of a marsh 

round it, jjossessed fresh water. From this we may conclude, that this w^ater is at 
times in motion. T'arther east, at Camp CXXXII, it emerges into the light of day 
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and thfii trickles slowly westwards towards the bii^ basin, which no doubt [)Ossess<‘s 
an nnderi^^roiind emissary. 'Finis the water is renewed with extreme slowness, though 
still fast enough not to acquire even so much as the slighti'st flavour of salt. 

Aftc‘r that we left all the gy|)sum expanse to the south, travelling across luird 

gravelly Si7j\ which slo|)es down gradually from tlu^ foot of tht^ inodcrateU* higli, 
rocky range, that ran (juite close to us on the north, d'he oppositi* range on the 
south is bigger, and was then streaked with snow. Flu^ lake was once narrtnv, of 

the same type as the Luma-ring-tso. On its nortlu-rn side it has (jnly a single 

stran(btc.‘rrace, two or thrive meters abtjvt* the lowest [lart of the tlt!|)ression, distinctly 
though not shar[)ly outlined, and with a gentle fall. It looks as if it were so long 
since tin* lake dried U[) that all its older, higher strand-tta'races have l)een |)laned 
away. Hut that is so in ap|)(*aranc(! only; as we shall soon sect, tlu^nt exists another 
explanation of the absence of strand-terraces herct. Although this lake ma\’ be said 
to be akin to the Luma-ring-tso and the 'Fsolla-ring-tso, it has reached a more 
advanced stage of desiceation than they havtx In tlieir case [)ortions of the lorinctr 
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lake' still sur\ive, their area varying according to the season; but in this new 

de|jression tlu‘re is no [)art ol tint old lake lelt, tor the: |)Ools which we (.)l)ser\ed 

are fed continiK.msly l>y springs. In order to undt.*rstand wh\’ no strand-terraces 
have been al)le to form around this old lake aI)ove a certain height, w'e have onh' 
to call to mind two or threes In psometrical data, which, allhcnigh not /nr sc abso- 
lute!)' trustworthy, are nevertlu'lcxss in agreement with tlu! conclusions suggested by a 
study ot tile conformation of the ground, that is to say of the eroded watercourses. 
We joiind that the old lake depression lu‘s at an altitudi: ot b573 Lamj) 
C'XXXlll, farther on in the same latitudinal vallc:y, had an altitude ot 4.597 
and a si)ot quite close to Cam)) C'XXXIV an altitiuU^ of 4,549 diongh alter 
that the snrtace s]o|)es steadily down to the 1 so-ngoml) 0 . 1 bus Cam[) kXXXlll 
will have stood very nearly on a swi^lling* that serves as a water-divide in tin* lati- 
tudinal valley, but the divide rises so little above the (existing Uwel ot tlu; lake that 

any idea of the existence of old strand-terraces is absolutel)' precluded. In otliei 

words the de[)ression belongs now* to ejuite a different category ol lake de))iession 
horn, say, the Lakor-tso. I'hat is to say it cannot have l.)een deep; it was a lake 
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drained I)y an emissary. It sent out a river, which flowed down to the I'so-ngombo 
and the Pangi;-ong-tso, and, as we shall see later on, won an outlet to the Indian 
Ocean. As a consequence of the diminished precipitation the Pan<room;-tso has 
been cut oft Irom the Indus system and the same cause has severed the connection 
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between this new lake and the Panggong-tso. The clearest proof that this was a 
freshwater lake is the mollusc shells. The remains of vegetation preserved in the 
dried ridges suggest that Algce and seaweed also existed in this lake. These little 
ridges or riljbings (ui)[)er ill. of fig- 147) form meandering black lines on the white 
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ground, sometimes considerable distance apart, sometimes widi intervals of onh- 

one or two meters. 1 hey evidently indicate old beach-lines of the disapjiearin" lake. 
In some placets a si)ecic;s of strand-tm-race can also be ol;s<.rved. pointing to the sam.* 
conclusion as thci beach-lincis, but indicating a mcjre permaiu'iit stage' in the lake’s 
shrinkage. 'I'he gypsum deposit at the; bottom of the lake is almost entirely (•\posc:d. 
and is not overlain by any othc;r deposits or l)y any material washed down off the- 
adjace nt mountains. It such mate;rial is at tinH;s carried dejwn by the; rivers after rain, 
it docs not at all events remain; but during the next ensuing elry season it is 
blown away again, and in this way the gypsum deposit always remains exposed. 



Fig. 149. ELEVATIONS. 


I'hv bt^ddino- of the ;gy[)suni i.s o\c:c|.)tionally distinct, thouoh not always 
horizontal. I'he irrey;iikir sloi)(‘ can lie especially studied in the small froL'-standino- 
tabular eh^valions; as a rule the departun^ from hori/ontalily is very slioht. but 
sometimes it amounts to lo'' to 20 “, aiul the inclination is now' in one ilin'clion, 
now’ in another. This is of course wholly a .secondary phenomenon; it has been 
I)roduce‘d either l)y a slij) of the next underh ing^ I)ed, a space ha\ ing* bccMi hollowed 
out underneath by the excavating agency of water, or 1))' c-rosion at the base of 
the |)articular local elevation, d'he sidets of thtNse fn'e-standing elevations afford an 
excellent opportunity for observing how' the different beds of gy[)sum \'ary in hard- 
ness, Some form indentations or notches, others |)rojecting ledges. Owing to the 
regularity of their shape and their inflexilde parallelism they frecjuently give the 
impression almost of having been modelled by human hands. Generali) sex eral of 
these tabular elevations staml in a group together, being separated by furrows or 
passage-ways more or less broad. Originally this mass of gypsum, \vhich has in 
the course of time become deposited on the bottom of the lake, was perfectly 
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horizontal; hut since it has been exposed to wind and weather it has fallen an easy 
[)rey to their machinations. A slight irregularity at one point has given rise to a 
grooving, and down tliis a rainwater torrent has made its way in the rainy season, 
w^hile during the dry season the gully has I)een excavated dee|)er and det!|)er by 
the wind. 'The reason that tliey have not l)een cut down to a greatc^r de|)tli 
than what thev now' [)ossess — they are seldom more! than two meters deep — is o( 
course this, that the surface of the tabular elevations and platforms themselves are in 
tlu'ir turn (‘xpos(!d to the filing and planing actions of the wind. One difference.! is 
noticeal)le between the gyjisum formations in the lake lUqiression and those which 
w(! studie d on thc! shores of the bakor-tso. In the case* of the* lattcT the y are softe r 
and more rounded, but h(!n! hardc'r and mostl)' with vertical sides. A strange, an 
c!xtraordinary landscape, — deathU’ whiUx flashing in the sunshine!! It is however th(.‘ 
same phenomenon as that w hich w e encountered in thc; I )es(!rt of l.op, the; |>rinci|)al 
diffc!rence being the diversity of tlu^ mat(!rial. 



Next w’c! tra\clled for a s[)ac(! on hard saj, then crossed over an ex|janse of 
l(!vel sediuKiitary clay, and then oiK:e more entc!red a gypsum rc^gion, its elevations 
rising on lioth sides of us. At last how^ever the old lake bottom came; to an end, 
ta|)(!ring away to a point in tlie w'est, close to the foot of the soutliern mountains. 
r>c!yond that the ground liecame hard, w-ith a thin sprinkling of fine gravel, and some 
grass and scrub, though these lattc!r Init sparingly. Close; to thc; w'estern margin of 




in.SCKN’llIN'd FKOM THE IlIGll ri.A'n' AE. 


tin; lakc-basin wc became aware of a slight rise; llrat it was a rist- was only cr ideiit 
from the dry watercourse's converging into a deiiression. But shortb- after that 
the surface appeared to be perfectly level, without the; slightest elevation; not even 
the, faintest undulation was eebsenvable. 1 lie emly really notice;al:)le feature- was that 
the; beittom e)f the latitudinal valle;y slei|)e;s a little- freem neirth to senith. Its bre-aelth 
there is abeiut 6 km., and its lejwest |iart is in the; south, at the; leeeit ol the moun- 
tains; anel this is also inelicated by the; betarings of the; wesleun e-nd eef llu: lake. 
'I'he southern range still continueel to be ene;rgeticall\- elevelope-d. theeiigh its main 
chain is for the most part hidelen by short wilel, ruggeel spurs, the- lower Hanks of 
which are oftetn stueldexl with minor pe;aks and rocky protul)e:rane:e;s. The- only 
glimpses we- caught of the; main chain we-re through the outlets eef the; transve-rse 
gle;ns. In those; eiutlets there are;, as be;fore, wiele-spread gravelly se;re-es; the- upp(;r 
jiarts of the glens are ste;ep, narrow, anel neg e-asil\- approachalile-. The range- on 
the north is of ineKlerale dime-nsieins; its spur;', are; leuiger anel llaUe;r. One eer twee 
of lhe;sc transve:rs(- gleuis aj)[>eareel to le-ael up tei reilatiee-ly e-asy passe;s, by which 
one; weiulel be able; to ge-t o\er to the; next latitudinal valle-y on the neirth, which runs 
])ar,dle;l tei the; erne in which we- were, anel preibal)!)' is iele-ntical with it. It was 
|)roI>ably through that latituelinal \;ille;\- that l)e;asy trave:lleel in liis je)urne;y through 
the- country eif Kimelor. N'ain .Singh’s route lay some- elistane;e; to the- soutli, but we; 
hael crossed it einh' a ceuiple of days befeire. 

During the- latte.-r [larl of the day's march it was impeissible to tell in which 
diix-ction the; surfaea; slope.-d: e-xcept fe.>r the inclinatiem towarels the senith, it was as 
level as a iloeir. It is possible, that we cre)sse-d over the wate;r-eli\ ide; be-fore; we; re;ae;heel 
Camp CXXXIII, for its position coulel only be; e:le;ti;rmine;d with the help eif a len e-lling 
tube. Othe;rwise- the- thresluilel must lie seiught for .somewhere; be;twe;e-n Cam|) CX.XXllI 
and Cami) CXXXIVC and not far from the first-name-d. Strange te) sa\-, it woulel 
lie; \ain te) se;arch for trace-s of ere)ele;el watercourses in the; miigbourhoeiel of Cam]) 
CXXXIII: there; was not one to be; .se;en on the- whole; of that le;ve;l expanse;. It was 
neit until the Ibllowing elay that we- came; ae-reiss any, anel then the;y lan tou.uds 
the- we;st. if the- tlu-eiry which 1 have- thremn out abeive is corre;ct, one woulel 
re asonalily expe-ct to have; found tracets eit the- eilel cmissarv that elrained the; lake;; 
but we; elid neit fmel any. It was einly aleing the; Iiase e)l the- southe-rn range that 
we; notice-d anything at all like; it. The-re- we eliel e)bse-rve a we;ll-ele;hne-d terrace- or 
e;scarpment, 4 to 5 m. high, anel pre;senting in [irolile; the- a|)pe'arane'e shown in the; 
annexeiel cut (fig. 151; also 150). 1 he whole; ot the le)wer pait of the .slo|je, leniks 

as if it had l)e;e-n .shorn away. It is not he)we-ve-r cemtinueius, but is some-tnne;s mte-i- 
rui)te;el l.y rcce;titl>- feirme-el gravelly scree;s. Ve-t e-ve:n the; biggxr scre-e-s that block the 
outlets of the; transverse gle-ns have been cut threiugh in a similar manm-r. lereiving 
that the seelimentary matteir which has been washe;el elown across the scre;e- since; 
the- shearing teiok iiface; has not been sufficient to cover ove;r anel eibliterate; the old 
terrace;, which was formed at a lime wlmn the climate was wetter than it is now. I hiring 
the succeeding elay’s march the shearing was even more luonounced. 1 his is, 1 have 
no doubt, the last trace of the emissary from tlie lake, wliich, as a (.onse.cjiu nee ot 
the configuration of the gixiind, crept close in to the .southein base ol the lange. w 
its erosive activity gave ri.se to the terrace- in question, ami at an earlier epoch, when 
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there was a copious inflow into the lake', the 
erosive energy of its emissary must have beim 
l'\n ic;i. es])eciall} ^‘nerLjetic. And yet tlu^ absence of 

a watercourse along the bottom of the vallc)’ 
is not sur[>rising, because the rivulets which stream down off the nortlit-rn mount- 
ains towards the mountains on the south ar<.‘ far too feeble to get as far; in fact, 
the)' prol)ably disap[H'ar shortl)’ aft(T' th(‘y issiK^ out of their res|)ectiv(! transverse glens. 
During the course of time the volume of the lak(*’s emissary will have grown less 
and less, until at last it was a mere l)rook that crawled along the base of tlu^ UaTace, 
and now even the brook has c<‘ased to flow. When that came to |)ass, the lake 
was cut olT and turn(‘d salt. In the intermediate transitional stage the lake would 
oscillate; and var\ in le\’el from Near to year and from season to season. Now it 
has ('Utirely disapj)eared, with the; exce|)tion of the; l)asins at the; springs, and tlu-se; 
proliabh' expand in area during the rain\ season. Here we have an instance of the 
wa\ in which the |:)lateau-land of ribd becomes brokt n up into a continuously 
ine:reasing numljc r of self-contained drainage-basins in cons(;(iiuaict' of the jn'e)gn;ssi\ e 
elesiccation of the climate;. On the whoU; these; parts of western l'ib(;t i)re;se‘rv(; the 
same accc;ntuate.*el characteaastics as those; parts of it which \v(; had l)ee;n trave lling 
through all the way from Naktsong-tso. Its character is l)est and simple*st derm(;d by 
sa)ing, that it is a stupendous plat(‘au-land, upon which mountain-rangt s e'xhibiting 
wild craggy outlines have lH;en [)iled u])*, these; run towarels N. 5e)' to N. Oo^ W. and 
are; separated one from the e)the;r b) latitudinal valle;ys more; or less brcjad. b'rom the 
route that we travelled there would have be;en no difficulty in making our way towarels 
tlie north, feir the rang(;s on that side are often l)re)ke;n and [)e)ssess man)' convenient 
passes. But it w'ould be; a much more; difficult busint'ss to [penetrate, southwards from 
the same line of march, be;cause the mountains in that directiein are; higher. Hence we 
may still cejntinue tei spexik aj)[)ropriately of the immense swelling w hich elivid(;s Ce;ntral 
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Tibet from the peripheral reoions of the 'Fsanspo and tlie Indus, which drain to the 
ocean. 11 ie latitudinal valleys are choked with ddritus; their lloors are in exia ral 
level, f>iit <ill the same they aie broken up each into a series o( s(".lf-containetl 
drainaoe-basins, the number of which are at the present tina^ dr\', thoiioh 

fornaa-ly they contained lakes. Only in a few of ilaan are there frao-nu nlary r(‘l?('s 
of a lake still nmiaining. d'his holds however only of th(‘ particular /one of 

Western Tibet that I traversed. In the next zone to tla^ north the circiiinstanccs 
ar(', different, as apiK^ars from Deasy’s journc^y. In tht! belt of country that lie tixu ( Ihal 
throui^di he found an abundanct! of lakes; though towards the south of the n gion 
that he ex[)lored he found also a great numlier of dried up lake dt^pressions, that is 
to sa\' in that part of it which approaches nearest to the region that I exploiad. 
1 i)roj)ose to return to this interesting idicnomenon in another connection. riu* 
orographical arrangement thus outlined, which occurs indeed with unalte‘ral>l(^ persis- 
tency throughout the whole of I'iliet, nu'iders a Jourm }' such as that whic'h I look 
not only v(-ry monotonous but also less fruitful in geological results. but, as I have* 
ali-ead)' said, the condition of my caravan made it necessar\ for me to reach Ladak 
I)y th(^ shortest possible route. 





rhe j)art of the southern range which oxerhung Camp CXXXIII rises in some- 
what majestic masses of rock, slashed with dee|), narrow ravines and transverse glt*ns, 
short and stec*]), and its crc'st was capped with snow. In one of these* glens we. 
disco\'ert*d a frozen spring. I'he grazing was lietter than it had lieen for a long 

time, a good deal scattered it is true, but still sufficient. Some* hard, dry thorn\- 

scrul) yielded fuel. I hus w(‘ were fairly well situated. So far as we were able to 

judge from the distance, the strata in the northern ranga* a|>j)eared to dip towards 
the north, and those of the southern range towards the south, lienee it uas an 
anticlinal valle)' we were in. 

On the 23 rd Noveml)(‘r \vr made a short march towards tlu* west, but it was 
so lar forth intere.sting in that I now secured unambiguous evideiua: ol the tact that 
the last lake depression did once |)ossess an emissary towards tht* wc'st, as indeed 
1 had suspected from the presc‘nce of freshwaU*r molluscs in its liasin. The weather 
wars moreover favourable, the wind of little account, tlu! sky clouded o\er in the 
morning, but afterwards bright. 

\\ c k(*pt along the base of the southern mountains, which still retained their 
rugged features, and th(* transverse glens still continued to terminate in triangular 
gravelly screes. bhrough a gap in the nortlu'in range we [)ercei\ed to tlu* N. V-> 
h- an immcMise, flat, dome-shaj)ed snowy' mass. As we [irocc'cded tlu* terractxl 
shearing along the foot of the .southern range became more and more (‘inphatic. 
It was the former bank of the lakt‘\s emissary; but there is no tca*race on its right, 
that is to the north. The slope there is perfectly level, as may be seen from the [irofile 
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in filj. 153. "rhe chiinncls made by rocc^ntly flowinij waiter in thc' l:)ottom of this 
rivor-lnxl an* disproj)ortionatcly small in relatic^n to thc dinuaisions of thc bed itself. 
'J'Ik.* acjiicoiis force! which shaped the left-hand t(*rrace has disap[)carcd, and it is only 
transient brooks which now seek their way down it. d'he tjreatcr part of the bottom is 
covered with coarse* sand, dark in cole^ur, and swept ni) into k^w ridges, or rudimentary 
dunes. In th(! i)recedino' desiccated lake we also saw somethim^ of thc same kinel. 



l ii;. 154. rSTRANl K 10 A VAI.I.IA IN NnkrHF.RN 
'I 11 ! El'. 



In the north-west, at thc foot of 
the northt!rn rani^c, we |)e!rccived three 
l)lack tents. 1 )oublintj a prominent 
hciadland of the southern raiiije, we 
found ourselves in the throat of a con- 
sitk!ral)Ie latitudinal valley, (!xtcn(lino 
towards the S. 62 ' K., and thus clearly 
parallel with the valley which we liad 
trave lled aloni^ during tlu! last few days. 
'Flu* new valk y was of motle rate la'eadth 
and at its distant end we could make 
out the faint outline ol irt!sh mountain- 
ranges. In its lower part it [)ossessed 
oTa/ino", bushe's, and ict!-sheets. d'h(‘sc! 
last were formed In' a rivt‘r tliat rises 
in this valley itself; our ril)etans called 
it the d'sang'er-schar. I'or some! da\'s to 
come wc! were! to follow it down to the! 
I so-ni^ombo. It flows throui^h marshes 
and swam])) around, which were! then 
frozen so hard that the*)' actiudly l)ore 
our camels. I he* L;razinL;‘ was unusually 


[55. n r>4 w from camp cxxniv. good. Th(! altitude of Camp CXXXIV 

was 4587 m., tluis only a cou|)le of 

mete rs higlier than the bottom of the old lakt!. Ikit this is to some* extent 
misU!ading, bc!caus(! short!)' alter l)eing l)etween 40 and 50 m, lower than the camp 
w(! j)roce(‘(le*d a little wa)' up a glen-opening. South-west of us was a rather 
imposing si/ction of the new' rangt! on the* south, that is tlu! range! which rises on 
the west bank of the rsang(*r-s<'har. In this locality were* se-veral nomad t!ncamp- 
me uts, and in one or two plact!S we e>l)se*r\(‘d flocks of shef*[e It was here that 
we* w'e:r(! joinexl l)y a fresh relay ejl' guards, who were to conduct us tarthc*r to- 
wards the frontier of Ivadak. 


rh(! town of Rudejk was r(!p(jrteel to lie! three days’ journe^y to the south- 
w'e!st, and (!xce[)t that they would l)e long days’ marches, the statement is in accord 
witli fact. ( )n Xain Singh’s ma|) we se:!e only the; lowe!St |xirt of the I'sanger- 
schar, togethe*r with its e!mbouchur{2 in the* d'se^-ngeiinbo. Hut he makes the 
ri\(*r ce)nu! from the^ north-east, and along its coursej ht! has entered a »Road 
to Kiria anel Khotan/>; this may indeed be the case, but it so, it is a road that 
is s(‘ld(jm used. 
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November 25th. lii the aftei-nooii the wind Idew Iiard IVoin the west, comijletely 
numbing iis. 1 he livei kept pietty close to tlu! toot ot th<; mcjiintains on thi! south, 
leaving however between them a Ijelt of marshy ground o\ergrown with scrub and 
grass; in summer this tract will certainly be converted into an im|.assalilt‘ (luagmir* . 
At this jiart the river winds vta-y alnaiptly, a proof of the gentleness of its fall towards 
the W(‘st. 'I'he .southern rangr; rises in fairly low, but precipitous crags. Along their 
l)ase gush out a whole series of open springs, which om: after the other run into 
the 'J'sanger-schar, or Sangar-schar as some of our ril)etans pronounced it. At inter- 
vals the.se rivulets form little liasins; in which the usual crustaceans were liting. as 
also molluscs like; those in the dead lake, t;xc(;pt that these wen; still alive. Alg.e too 



Fig. 156. I.OOKING N 50 K KKOM C AN! 1 * CXXXV. 


wcvr ()l)s(*r\ (*(1. I’ish were (‘spcciall}' abiiiKlant in the principal stream; in fad iijXAn 
them we for tlic* most part livcul durinig the whole of the tinu‘ we tra\(‘lle(l hesidt* 
it, and later whilst traxadling;' alongside the d'so-neomho. 1 he iish treejuent by [>re- 
lenaica: the. deep and open i)arts, more (‘speciall\ the pools lornK'd at the conlliumces 
of the Iji.u'ger s[)riiig-fed rivulets, wlu‘re the water was r(‘larivt*ly warm. One ot 
tlicrse rivulets uxas [)articularly big, and wore a peculiar a|)pearance, in that a strong 
stream gushed up out of a depression in the? levc?l ground, eail)' a cou|)le: (.)l me:te:rs 
from the.? foot ol the: mountains. Wilel-diick also were present. .Alreaely we began 
to note indications that we were? approaching what, in com[)arison with the? niggardly, 
uninhabited, and barren high plateau we had so long been tram[)ing across, might 
be called a favourable and hospitalxle country, "bhe gre)unel also slopes down slowly 
and graduallj', a great help to a caravan so exhauste?el as oiirs was. Meanwhile, in 
conse^cjiience of this pl(?ntiful inflow^ of rivulets, the I sanger-schar gradually increase?d 
in elimensions. Our Tibetans declared that it has its source? not very far abo\'e Camp 
CXXXIV, in a part of its lower latitudinal valley in which similar springs are me)re 
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than commonly numerals. And it is indeed probable that in winter, the season it was 
then, the river is fed by spring-water only, whereas in the rainy season it will swell 
to a more than usually important stream. 

Soon the river leaves the foot of the southern mountains and crosses the bottom 
of the valley to the mountains on the north, and we kept faithfully to its left bank. 
But before the relatively warm spring-water liad got very far it became so far 
cooled that the ice-sheets which lined it at the side increased in breadth, until finally 
the stream, and it was very broad, was frozen right across from one side to the 
other. In some places the recently arrived spring-water could be seen spreading out 
over the ice-sheets, and was itself sometimes frozen. In this way the ice increased 
in both thickness and extent; and the process goes on, I have no doubt, all the 
winter through, until at last the bottom of the valley becomes literally choked with 
ice, though there will always certainly be occasional open emissaries by means of 
which the spring-water flows on farther. 



Fig. 157. LOOKING SE FROM CAMP CXXXV. 


'Fhe range on the south is dominated by several peaks; one of these, a double 
peak M4 N4, was pretty close to us, and bore a sprinkling of snow. On the nearer 
side of the range rises a smaller detached part of the range, that is to say a free- 
standing ridge. Several similar foot-hills line the base of the northern range, a^d 
between them the glens debouch upon our latitudinal valley. At Camp CXXXV 
thorny bushes were growing, but the grazing was wretched; perhaps this was bec^se 
the ice spreads out every year over the bottom of the valley. The absolute altitude 
reached 4485 m., or 100 m. lower than the preceding camp. We had now therefore 
left the highest part of the Tibetan plateau behind us, and were to descend gradually, . 
but steadily, towards the west. This district is Called Sumdel. 

November 26th. In proportion as we advanced westwards the wind ^$eemed^ 
to be changing. This day there actually came gentle puffs from the east,^^t>d; 
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as the sky remained clear, we felt it at times almost warm, at all events in com- 
parison with the bitter cold which we had experienced on the hi^rh plateau. Moreover 
the day brought with it a welcome change of scene — a picturesque country, 
favourably sloping ground, and a cheer>’, prattling stream. Our direction was west- 
south-west, and the distance we covered was nearly 20 kilometers. 

We kept to the left bank of the river. 'I'he southern range was now fairly 
imposing, and distinguished by wild and picturesque crags. At the outlets of the 
short, steep transverse glens were gravelly .screes of the usual character, one or two 
of which we cros.sed over. They are seamed by a number of watercourses, often rather 
dee[)ly incised. 'I'hese screes consist of moderately coarse gravel, all the finer material 
having been washed away out of it. One of them forms a regular rounded 
bluff, and forces the river to make a bend to the north. From the top of it we 
descended pretty steeply to the outlet of a fresh transverse glen, which is in so far 
tlifferent from its neighbours that it forms a hollow between deeply undermined ero- 
sion terraces. Below this point came, in a little expansion, an almost level flat, covered 
with grass which hail not been touched. In the middle of it was a f)ool, surrounded 
by a marsh, and the ground was rough, there being a numl>er of small mounds with 
scrub growing on them. This ground is ov'erflowed by the river in the wet season; 
and the pools which I have mentioned, then hard frozen, were the last surviving 
relics of such an inundation. Here again the gentleness of the fall is witnessed to by 
the sharp bends that the river makes. On the north side of the valley, between the 
river and the main range, rises a small mountain butte. Just below the marsh two 
larger transverse glens <‘merge, uniting just as they' issue from the mountains. 

'The valU;y continued to contract; in fact below the marsh it might fairly' 
be described as narrow. At the same time the .slope grew steeper. I’he rixer, which 
had hitherto been tlivided into several arms, now gathered itself into om; channel, and 
its windings became very insignificant; for long distances the course was almost per- 
fectly straight, the water ri[)pled along in a lively fashiejn, and the fringes of ice 
continued to grow narrower. Occasionally, where the fall again became gentler, the 
river was for some distance entirely' covered with ice. Fish ab(junded in it every- 
where, and wild-duck occurred every now and again. The transverse glens in th(; 
.southern mountains became increasingly wilder and more inaccessible. I'heir outlet 
frec^uently resembles a dark gateway' flanked by vertical walls of rock. It was only 
through these occasional breaches that, we obtained glimpses of the main chain, 
slightly sprinkled with snow. Its peaks are jagged and capricious in outline. In its 
narrowest parts the bottom of the valley was entirely filled with sheets of ice, pure 
and bright, and sparkling like silver in the sunshine. The river was at this part 
divided into .several open branches, boiling amongst tlie ice-sheets. On a patch of 
free soil between two of these branches some bushes were growing. 

■ Shortly after this our valley was joined by an exceptionally big side-glen coming 

from the south-west and offering a free view of the main range in that direction. 
It terminates in an ^ especially big gravelly scree, furrowed by several large rainwater 
channels. In its lower part it is joined by smaller glens, with bushes growing in 
their sheltered outlets. From that point the principal valley runs towards the west- 
nort|i-west, and kept it that direction all the way to our next camp. 
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At a Spot above the belt of ice, where the river was frozen deeply, w(? had 
already crossed over it, and were now travelling along the gravelly scree on its 
right or northern bank, the edge of which, having been washed away by the stream, 
forms a vertical escarpment or terrace, frequently pierced however by deep fissures. 
'Fhe river is then for a space for the most part open and winds through water- 
logged ground. On the south side of the glen stands a big bluff. Thereupon the 
river becomes lost in a broad expansion resembling a glacier lake, which fills prac- 
tically the whole of the bottom of the valley except for a narrow strip on the north 
side, the only ground free of ice to travel on. Idle northern range is wild and 
craggy, and sometimes it was as much as ever we could do to get round its out- 
jutting promontories witliout coming into contact with the ice. The slope there 
was (juite insignificant. A little higher up in the valley we had passed a similar 
level expansion, its bottom being covered with clay, without any ice. Into it the 
water sometimes gathers, and it now looks like a little filled-up lake. At the western 
end of the glacier lake the river issues again in a collected channel. 'I'he banks are 



Fig. 158. 


there so low that they were almost an niveau with the surface of the stream, and 
would certainly be overflowed when the latter reached a higher level. Bushes were 
growing beside the river at that place. The absolute altitude was 4407 m. (Gamp. 
CXXXVI), or a descent of barely 80 m. from the preceding camp. On the north 
an especially big glen opens out, being composed of two subsidiary glens which 
unite higher up. Its great gravelly scree, with its furrowing watercourses, reaches 
all the way down to the river at Camp CXXXVI, and it is on the edge of this 
scree that bushes grow, whereas grass is conspicuous by its absence. The river 
at this part was not more than 50 to 60 cm. deep, its water bright and beautiful, 
and it rippled along without breaking into cascades, and emerged from underneath 
the extreme point of the ice-sheet. The latter was crackling and snapping all night 
long. Its edges were as a rule slightly turned up, and in some places it was crossed 
by ridges, in the way shown on the accompanying illustration (fig. 158). ' 

Even in this short stage it was possible to observe a distinct changft in tlie 
character of the scenery. True, we had on many occasions previously mddq^ our 
way through narrow glens between vast mountain-ranges, but those glens hand for 
the most part maintained themselves at a uniform level of altitude and consistl^ of 
a series of self-contained drainage-basins. Here on the contrary, we bad resjdlje^.a 
region in which the slope is constant, a narrow valley in which erosio^ an 
opportunity to develop its energy more actively. In the preceding glens the\gr6dhlcte 
of denudation have been washed down by the temporary streams to their jowek'|jjits, 
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and there they remain, hclpin^r to fill up the inequalities of the surface. In 
the valley of the T.sanger-schar erosion is not only excavating its bed increasingly 
deeper, but the solid material which is washed down from the sides into the bottom 
is also being gradually carried off as well. The landscape as a whole is distinguished 
by bolder relief, a relief more accentuated on the vertical scale. In a word, the 
superficial forms are more peripheral, whereas hitlierto they had been predominantly 
central and plateau-like. Anyway we had now reached the transitional region 
between these two types of landscape. In point of fact however we may safely 
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say that ever since we started from the vicinity of Catnp CXXXlll we had entered 
a peripheral region. We shall discover later on that this part of Western I'ibet, 
that is to say the entire region of the 'Fsanger-schar, did formerly as a fact possess 
an outlet to the sea, and thus really was peripheral, although through the operation 
of climatic laws it is now cut off from it and converted into a central, self-contained 
tlrainage-region. But it was not until wc had got past the Panggong-tso that we 
reach(id an actual peripheral region, a region in which the vertical relief is much 
more strikingly developed than it is in the basin of the d'sanger-schar. 

I'he rock which we encountered was the same as that hitherto met \Nith; at 
bur cam|D it dipped 51° towards the N. 12'' W. 


CHAPTER XVIII. 


THE TSO-NGOMBO LAKES. 


On Noveml>er 27th we continued our journey down the valley towards the 
S. 64'“^ W., but only covered 12 kni. After the everlasting sameness of the high 
plateaus we found the Tsanger-schar a very welcome change and were in no hurry 
to get away from it. In the morning the wind blew quite freshly from the easi, 
the first time for three months that we had started with the wind at our backs. In 
point of fact it seemed to be only the cool night breeze blowing down the valley, 
for it soon began to die gradually away, and by 9 o'clock it had quite ceased. It 
was followed by breezes from the south and finally from the south-west, blowing 
irregularly and in gusts. 



On our right we passed the big side-glen; one of its branches, opening up 
towards the east, presen tt:d a perspective of the distant mountains. For a consider*- 
able distance we marched along the fringe of the flat gravelly scree belonging to 
this glen; next the river it consisted of coarse gravel, forming an almost level ex- 
[)anse. Curiously enough, just at this spot there was, growing alongside the stream, 
a belt of balghun bushes bigger than any we had hitherto seen, their stems being 
as thick as those of small trees. One would think that here, on a delta of sedi- 
ment and gravel, they would be less protected than in places where no glen debouches, 
riiese are however the only vegetation that exists; except for them the ground is 
barren, the gravel showing grey and bare amongst the bushes. All the way the 
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gravelly scree was so thickly seamed with deep gullies and water-channels, that, it 
was evident, the Tsanger-schar receives every year an appreciable influx of water from 
this side-glen. The scree drives the river over close to the foot of the southern 
range, so that the screes of gravel, which on that side break out of the transverse 
glens, have been abruptly shorn off and present high vertical escarpments. 'I'he 
level expanses which sometimes show themselves on this left sid(i of the stream are 
therefore very small, but nevertheless produce bush vegetation. The mountain-rangci 
in that same quarter is steep and massive, its spurs short and cragg) *, the main 
chain was seldom visible, though it grows gradually lower towards the west, and 
finally is quite free from snow. The gravel screes that bulge out l^etween the. spurs 
are much shorter and steeper than those on the north side of the valley. 



Fig. 161. LOOKING DOWNWARDS FROM CAMP CXXXVII. 


In the vicinity of Camp CXXXVI the valley was fairly broad, but after that 
it contracts. We kept to the northern bank of the river, having close on our right 
the steep, shorn edge of the gravelly scree, often a vertical wall as much as 10 m. 
high. In the face of the escarpment the various layers of gravel-and-shingU;, sand, 
and fluvial mud were very distinct. One of these screes is especially big, being 
common to several transverse glens which conv'^erge upon it from different directions. 
Here again extensive sheets of ice had formed, obscuring the river, and below them 
the stream was divided into two or more arms. The volume may have amounted 
to about 4 cub.m. Occasionally in the deep places the velocity was only slight; 
it was these dark eddies that the fish preferred. Wild-duck occurred in sevcial 
places, and we saw wild sheep and hares. During the last part of the stage the 
river was quite free from ice, not even the banks being fringed. In places the sur- 
face consisted of powdery dust, and on the right or northern bank a path was 
distinctly visible, being trodden one and sometimes two feet deep into the soft sur- 
face, while the grass beside the track was eaten off down to the roots. 1 he bushes 
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still continued, although interrupted for short distances. The path leads to the temple 
village of Noh. The sheep caravans to and from Ladak are said to use this path 
from time to time in the summer. 

On the right issues a spring-fed rivulet yielding a fair amount of water. We 
pitched Camp CXXXVII at the base of a big gravel-and-shingle terrace, forming 
the edge of one of the usual gravelly screes. The boldness of the relief rendered 
the scenery attractive. The altitude amounted to 4322 m., or only a few meters 
higher than the Tso-ngombo and the Panggong-tso. Near our camp the rock con- 
sisted of dense, dark limestone, its dip being very distinct at 57° towards the S. 35° E. 



162. APPROACHING NOH. 


On 28th November we continued our march down the valley, still keeping to 
the right bank of the Tsanger-schar. The surface generally consisted now of yellow 
clay and dust, fluvial mud which settled when the river was at a higher level, and 
broad reaches of the valley were inundated and in part also converted into marsh. 
The balghun bushes still continued to appear, although more scantily. The valley 
itself was all the time narrow, though somewhat broader than hitherto, owing to the 
range on the north having receded. The space between the foot of the range and 
the river is filled with gravelly .screes, all showing persistently the same steep, shorn 
edge, frequently gapped by gullies and watercourses, which looked like dark, narrow 
gateways. Here again the river creeps close in to the foot of the southern mount- 
ains. The water that came from a spring on the right side of the valley had a 
temperature of -H 4.5°. On the south is the outlet of a larger glen, which higher 
up appeared to run to some extent parallel with our valley. Beyond that rises the - 
great precipitous bluff, at tlie western foot of which the village of Noh is situated. 
The river hugs closely the northern foot of the precipice. On the right bank of 
the river comes a relatively wide flat, plentifully overgrown with bushes, some of 
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them of great size and with thick stems. According to oiir Tibetans, the privilege 
of using this scrub is reserved for the adjacent temple village, and we saw stacks 
of it piled up to dry on the roofs of several houses in Noh. 



Fig- *^*3- VIEWS OF THE VIIXACJE OF NOH. 


Both valley and river wheel at right angles round the big bluff just spoken 
of and then run south, debouching upon an unusually open country, namely the flat 
depression in which the lakes of Tso-ngombo are situated. The last transverse glens 
of the northern range join the valley just at the elbow, and the last spurs and 
gravelly screes of the same range approach the bank of the river so closely that 
there was barely room for the camels to get past. At one point we crossed over 
an offshoot of the gravel-and-shingle terrace, the foot of which is washed by the 
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river, but the river was too deep for the camels. On the left bank of the river, 
and between it and the big bluff, stands the village of Noh, called also Odschong, 
the first permanently inhabited place, as it was also the last, that we encountered 
in 'I'ibet. A little distance from the village stand the temple buildings, red and white, 
with bulbiform cupolas and flags fluttering from high poles. The same colour 
distinguishes also the square houses, which are clustered together in a clump, and 
are likewise adorned with flags. At the special request of the Inhabitants I abstained 
from visiting the ijiterior of their village, and contented myself with taking some 
photographs, and sending into it one of the Buriat Cossacks and our Lama. 'I'hey 
reported that the interior of the houses was horribly dirty; felt carpets were spread 



Fig. 164. VIEW OF THE VILLAGE OF NOH. 


on the floor and there was a hole in the roof for the smoke to escape by. The 
country around is perfectly barren, and the village wears an air of loneliness and 
desolation. The last bushes grew in a thicket on the right bank, close down to 
the water-line. Just below the village the river is spanned by a simple bridge, namely 
two or three willow trees flung across from piers of stone. That is to say, it was 
of the usual Asiatic character, and looked anything but safe. The trees had, it was 
evident, been fetched from a pretty considerable distance. Immediately below the 
bridge the river makes a sharp bend towards the west-north-west. Its water was 
perfectly transparent and of a gloriously dark green colour. For a short distance 
the river was divided into^ several arms, but these soon became concentrated into 
one, a very sinuous channel, winding between deep-cut erosion-terraces, the one on 
the left being especially developed. We kept to the right bank, where there was 
a small secondary ridge, with springs gushing out at its foot; the water of one of 
these had a temperature of + 15.9°* Below some of these springs little pools hsd 
formed; they contained Algre and were then frozen over. From the point where 
we first struck the 'Fsanger-schar, and all the way down to the present spot, 
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river had continually increased in volume owing to the many spring-fed rivulets that 
run down to meet it, so that the statement of the Tibetans, that the water it then 
contained came from perpetual springs, would appear to be correct. 

Two years later Captain C. G. Rawling travelled down beside the same river. 
He calls its upper part Kheo Lungma; but the name of Shankar Shah, which lut 
gives to his Camp 81, clearly corres[)onds to my 'rsangcn-schar or 'rsangar-schar. 
He also touched Nob, and thc^n trav^elled as I did north-westwards along the northi rn 
shore of the Tso-ngombo. 



Fig, 165. LOOKING N 72 W FROM THE PASS OF NOVEMBER 28. 


A minor side-glen issuing from the north compelled us to make a detour to the 
north in order to get round several pools formed by springs and the marshy ground 
which they give rise to. Although the general slope of the strata was towards the 
north, that locality abounded in springs. South of the river stretches an extensive plain, 
with hard, barren, gravelly soil, and at a considerable distance in the same direc- 
tion there were what appeared to be several [>arallel mountain-chains. All we could 
see of them were their mere outlines, so that we were unable to form any clear 
idea of how they are arranged. The middle of the plain that stretches north from 
these mountains is occupied by the eastern part of the lake of Tso-ngombo, though 
it was screened from us by hills. In the south and south-south-west were some 
conspicuous pyramidal snowy peaks. At length we turned away from the river, which 
flowed on towards the south-west past the southern extremity of a little offshoot o 
the hills. The current was moving slowly and silently, so that for this reason, as 
also because of its depth, the river seemed greater than it really is; all the same 
the volume did not, I suppose, exceed 4 to 5 cubic meters in the second. 

After passing on the right bank of the river, that is to the south-west, a 
solitary tent, we began to climb, westwards and north-westwards, slowly up the 
gravel-and-shingle hills that constitute the last offshoots of the big mountains rising 
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immediately to the north. The numerous eroded watercourses, by which these gently 
rounded hills are seamed, made a convenient path by which to ascend to a little 
pass garnished with a stone obo and flag-staffs. It was from that spot that we ob- 
tained our first impre.ssive general view of the Tso-ngombo, with its islands, bays, 
and the steeply sloping mountains that ring it round, the whole forming a remark- 
ably attractive picture and at the same time presenting an agreeable change in the 
character of the scenery. Nevertheless from that point of view we were not able 
to gain a completely satisfactory idea of how the outlines of this eastern lake-basin 
run, and consequently I am unable to offer any fresh data beyond those already 
known from the maps of English travellers. 



Fig. l66. LOOKING S 19° W FROM THE PASS OF NOVEMBER 28TH. 


The following features stand out however with especial distinctness. From 
the southern shore there juts out a peninsula, the eastern extremity of which bore 
S. 22*^ W., while its narrow isthmus or connecting neck of land bore S. 41° W. 
Beyond the peninsula there appeared however to be nothing except a bay of little 
real consequence. To the S. 19° W. we saw a number of flat mud islands, stretching 
from east to west. Although from our then point of vantage we were unable to 
see the embouchure of the T.sanger-schar, it is fair to assume that these mud islands 
wt;re formed by that river, the sedimentary matter being brought down at the season 
when the stream swells and when its volume must be really very considerable In 
the S. 88“ W., on the southern shore, rose the culminating summit of a minor butte; 
the eastern extremity of the same short range appeared in the S. 70° W. 

Opposite our outlook the lake appeared to be 3'/* km. across, but tow^rtfa 
the N. 70° W. it contracted a good deal. In that quarter was a little island in the 
middle of the lake, the western half of which consisted of a small rocky bluff, wth 
a stretch of level ground at its eastern foot, that is on the side sheltered from the 
west wind; on this bushes were growing fairly plentifully. The lake ap^ared .tb v 
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extend a good long way towards the east or east-south-east, although it was for the 
ntost part screened by hills. 

Along the nortliern shore runs a broader strip of strand, and behind it the 
gravel-and"shingle hills rise precipitously. I his strip is sandy and grassed over, and 
there the sheep caravans from Ladak are wont to halt beside a couple of elongated 
marginal lagoons. Immediately at the back of these hills, which arc; very sharply 
defined next tlie flat strand, come steep foot-hills, and beyond them again the great 
rugged masses of rock. 



Fig. 167. MARCHING DOWN TO THE TSO-NGOMBO. 


We pitched Camp CXXXVIII near the western end of this flat strip of shore, 
choosing the point that would give us easiest access to the fuel on the island. A 
beach-line, running at about i m. above the then existing level, ap[)eared to indi- 
cate that the lake will sometimes rise higher than it was at that time (winter); though 
it may also be the result of the continuous shrinkage of the lake, or may be quite 
simply caused by the beat of the waves. The only place in which the lake was not 
frozen over was where the river empties into it, and in the vicinity of the island there 
were a couple of open »lanesi^ through the ice. Everj'^where else the entire extent 
of the lake was sheeted with ice. Yet it was only in the narrower parts, for instance 
the "sound between the island and the shore, that the ice was strong enough to bear; 
farther out it thinned away to a mere film. Between the shore near our camp 
and the eastern extremity of the island we obtained the following soundings 
^•65, 4,45, 5,23, 6.35, 3.60, and 1.36 m., the lake there being thus rather shallow. 
In all probability there are greater depths in the middle; although, to judge from 
the flatness of its shores, the whole of this eastern part is fairly shallow. The 
lake, like the river, swarmed with fish, and they were especially easy to catch 
around the island, on which, some fresh springs issued. The water of two of these 
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had a temperature of \o.f and 9.8° respectively; it was these that kept the lanes 
open through the ice. Between the island and the shore, the ice in the thhinest 
places was nevertheless 12 to 14 cm. thick. It is said to last to tlie end of 
March and generally to break up pretty quickly. In winter the west wind prevails 
and generally blows hard, often bringing with it copious falls of snow. On 29th 
November, whilst we were resting at this place, the sky^became heavily, overcast 
at 1 1 a.m., the clouds driving furiously east, and an hour later there burst upon us 
a tempest from the west, which whirled up dense clouds of dust and sand. But by 
9 p.m. the sky was almost clear, the clouds having for the most part blown 
away again. 



Fig. 1 68 . THE FLAT STRIP OF SHORE. 


On the 30th November we made an interesting journey beside several of the 
detached basins of the 'I'so-ngombo. In what follows I use the name 'rso-ngombo 
to indicate all the freshwater lakes in contradistinction to the Panggong-tso, the 
large saltwater lake lying farther west. Tso-ngombo was the only name that was 
given to me; on the other hand, I never once heard the special names — Tso Nyak, 
Rum Tso, and Nyak Tso — which are entered on Captain Rawling’s map; these 
names appear again on Sheet 63 A of the large Indian map, the .sheet bearing the 
signature of »Captain G. Montgomerie, R. E., and Assistant Surveyors*, its date 
being 1874. 
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Soon after leaving camp we found that the flat shore narrowed suddenly, the 
grey gravel-and-shingle terraces leaving but a mere fringing strip next the lake. 
At the foot of the terraces there issues a spring, which gives rise to a couple of 
small open basins. Springs burst out here along the actual watt;r-line, and an 
occasional »lane» through the ice betrayed that others gush up in the bottom of tht; 
lake itself. We were now able to see the western side of the little mountain bluff; 
it, as also the southern side, goes steeply down into the water, but on the otlu;r 
two sides, the north and east, is the level ground on which the ljushes wert- growing. 
On the north there opens out a not inconsiderable glen, squeezed in between rather 
big mountainous offshoots; it was plain to see that it was made up of several con- 
verging glens. Leaving the island behind us, and with it also the smaller detached 
bluffs on the southern shore we bore away from the lake side and struck in 
betweim two quite independent riilges. by this the lake had contracted to its 
smallest, and finally it terminates in a quite .short river-arm, or rather a sound, which 




Fig. 170. 


connects it with the next lake-basin. We then followed the northern shore of the 
new basin towarcls the north-west. The sound was quite free from ice, but the new 
basin was frozen over. This is quite insignificant in size, and soon ends in a point. 
Along its southern shore runs a range of moderate elevation, seamed with a number 
of transverse glens; while on its northern shore is a quite small range. Between 
the latter and the water the strand is level and the path distinct. Another river- 
arm proceeds out of the western extremity of this basin, being a continuation of 
the other already mentioned; it is composed partly of the Tsanger-schar and partly 
of water from innumerable springs that issues into the extreme eastern sectioit of the 
Tso-ngombo. This river-arm meanders slightly, but otherwise is inconceivably regular 
in its formation; in fact it resembles an artificially made canal, being about 12 m. 
broad, and with an average of about 3 m. in depth. There was a decided current, 
though its velocity was barely more than one or two decimeters. The water was 
as bright as crystal and of various shades of lovely emerald green. Its bottom ap- 
peared to consist entirely of yellow .sand, occasionally overgrown with Alga" ; in point 
of relief however it is very irregular, containing numerous ileep pits into which the 
fish were collected. The accompanying illustration (fig. 1 70) gives a view of it both in 
cross-.section and in longitudinal section. Two dm. ajUove the then existing level 
was a beach-line, showing that the lake was at that season dropping. I'here were 
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also Other beach-lines or rather terraces; but they belonjr to an older period, when 
the lakes were larger in consecjiience of a more abundant inflow water. At one 
place only did we observe a few blades of grass growing close in beside the shore; 
though very near to them were some smaller sand-hills, held together by short, hard 



Fig. 171. LOOKING WEST FROM CAMP CXXXIX. 



Fig. 172. LOOKING NORTH FROM CAMP CXXXIX. 


grass. This section of the river was also perfectly free from ice, and emptied into 
a third independent lake-basin, which on the contrary was almost entirely frozen 

over, except for a few open strips of water in the middle, probably due to th6 
current from above. 
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Fig. 173. GROTTOES ON THE SHORE OF PANGGONG-TSO. 


Jakc-basin is of about the same dimensions as the second. We 

range approach ouite"'' I I" offshoots of the northern 

wliirW ^1 ^ ^ silore, choking it with vast gravelly screes on 

rfrri f “'‘’"8 continued ’and 

withoufs“o«- W a,de-glens; .t culminates in sharp pyramidal peaks, but 

from die south co7'p’“ ' 7 “V" ’ '^'8 ‘^'“''ccsc s'cn breaks through 

uth, consisting of two subsidiary glens, one coming directly from the 
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south, the other from the south-west. At its outlet is a gigantic gravelly scree. 
Over against this glen we, on the other side of the lake, entered a more open lo- 
cality, having to the north-west a dominating peak at the head of a large valley. 




Fig. 174. GROTTOES ON THE SHORE OF PANGGONG-TSO. 


The river next enters a tiny basin, at that time entirely frozen over, and after 
that a larger basin, bigger than any of those it had hitherto passed through, and 
extending a long distance to the west and north-west. This, the fifth basin, was 
not frozen, but under the crisp breeze its dark green waters were curling in white 
foam-tipped waves. Its eastern shore, especially where the lake is narrowest, was 
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fringed with a belt of ice 10 to 20 m. broad. This evidently owed its origin to die 
fact that during the cold, bright nights a thin sheet of ice would cover the lake, 
and this next day would be broken up by the prevailing wind and driven t^ast, 
where it banked itself up into a solider mass. The cause of the rest of the lake, 
not being frozen must be its great depth, though possibly this result may also be 
in part due to its greater exposure to the wind, which sw^eeps widi augmented in- 
tensity between the mountains that shut it in on either side. But there could l>e no 
doubt that it would not be long before this basin also would be frozen over. Hundreds 
of wild-duck were swimming about on the water. 

Except for unimportant bays and 
capes the shore of the lake extends 
towards the north-north-west. The cliffs 
approach quite close to it, and at their 
foot the ground is covered with immense Fig. 175. 

screes of stones and gravel, sloping more 

or less steeply to the water’s edge. These rendered it difficult to march, especially 
for the camt;ls. In one of these lake-side clifis we discovered a grotto, wliich had 
recently been inhabited. Camp CXXXIX was made at Hal, tlu^ broad outlet of a gltMi 
upon which several subsidiary glens converge; this evidently had once been a northern 
bay of the lake. At its head we again perceived the recently mentioned dominating 
peak (T4); to the left of it the route to Niagzii runs up through the mountains. 
At Bal a little brook with bright, unfrozen water entered the lake; it clearly issued 
from s[>rings. Although its volume was not more than ’ 5 cub.m., its erodes! water- 
course is of great size and excavated to I daresays the depth of 5 m. and shut in 
by steep, often vertically .scarped banks. Close to our camp a second similar glen 
opened out into the first one, but contained no water. There was at that time no 
grass on the plain at Bal, nothing but dry japkak as hard as wood. 

Thus in the course of this day’s march wti had followed thti river 'rsanger- 
schar towards the north-west, tracing it down a big latitudinal valley and through 
five lakes, which might very' well be described as expansions of the river, 'riiese 
several expansions or lake-basins may be regarded as lying at precisely the same 
level; anyway the velocity in the sounds or river-arms that link them together 

was altogether insignificant, .so that the fall towards the west is infinitesimally' small. 

The basin farthest east, which is incomparably greater than the others, may be 
looked upon as the true gathering-ba.sin of the lake-sy.stem, which receives its supplies 
from over a very extensive area, the Tsanger-schar being its principal contriljutory'. 
Out of this lake the water flows .slowly towards the north-west, and finally* enters 
the Panggong-tso, which lake posse.sses no outlet, and consequently' is salt. In 
spring and summer, after the .snows melt, and in the late summer, during the rainy 
season, vast quantities of water flow into the eastern basin, and this sets up a much 
livelier current in the sounds that connect the several basins. It is at this period 

therefore that the beach-lines are made, and it is in these little sounds that they 

are most developed. The fringe of ice along the .shores appeared to indicate that 
the smaller lakes had dropped somew'hat since the ice formed; for the ice .sloped 
down from the outsides towards the middle. Nevertheless reports in the ice-sheets 
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betrayed that displacements were taking place even then, and ridges and cracks showed 
in places near the shores (fig, 175)* 

It may be said as a rule that this string of lakes grows increasingly deeper 
towards the west. The eastern basin of the lake lies in a flat, open valley and is 
clearly very shallow; tenvards the western extrtmiity we found later on that the depth 
amounts to 48 m. This difference is of course caused first of all by the original shape 
of the valley, but is also due to the subsequent progressive filling up with sedimentary 
matter. It is in the eastern lake-basin that the greatest quantity of solid material 
is deposited; consequently it fills up the fastest, and is now therefore the shallowest. 
By the time the water reaches the basin which has Bal on its northern shore 



Fig. 176. A DIFFICULT i’LACE ON THE NORTHERN SHORE OF EASTERN TSO-NGOMBO. 

it is clarified and [Hire after passing through the upper basins. As is evident 
from its colour, the Bal hiku is considerably cheeper than those above it. All the 
same these lakes receive direct contributories out of the numerous side-glens, and 
consequently they too arc! being filled with sediment, though of course at an extremely 
slow rate, bor instance, the fourth lake, which is vTiry small, looks as if it would 
soon be completely filled by the river that issuers out of the big transverse glen on 
the south. Thus there are two factors contributing to blot out the Tso-ngombo 
and Panggong-tso entirely from the face of the earth — (1) the progressive sedi- 
mentation or filling up of the lake depressions with solid material, and (2) the cli- 
matic changes, caused by the decreasing rainfall, changes which, as we had abundant 
opportunities for olxserving, are taking place in the lake depressions all over the 
interior of Tibet. Farther on we shall also discover all too evident proofs that these, 
lakes in western Tibet are likewisti contracting. 

All day it had proved impossible to cross over the water to the opposite 
shore, for the channels were everywhere deep-cut and the ice did not 
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As the offshoots of the mountains 
now plunged very steeply into the lake, we 
were compelled to keep close to the water’s 
edge, there being only jiist room for the 
path on the narrow scree of gravel and small stones which has been formed 
at their base. The gravel was as a rule sharp-edged, and in some places we had 
to prepare the path for the camels, and lead them cautiously one by one. After 
we had in this way advanced a space towards the south, passing on our left, that 
is on the east side of the bay, one or two rocky headlands, the shore-line turned 
abruptly west, and again we had to follow its every indentation and headland; but 
between the mountain offshoots there occurred every now and again short stretches 
of soft level ground. The lake was there narrow, seldom more than two kilometers 
across, and its southern shore was backed by rugged and picturesque mountains of 
some magnitude. The scenery was magnificent; fresh views continued to unfold 

themselves unceasingly towards the west. The 
long-drawn-out narrow lake, the Tso-ngombo 
proper, or according to the recently mentioned 
English map the Nyak-tso, is more like a big 
river winding down its valley and fenced in on 
both sides by magnificent, boldly sculptured 
crags, above which conspicuous pyramidal peaks 
soar up at intervals. Here where the lake is 
so narrow, it appeared to possess a relatively 
great depth, though next the shore there was 
a strip of shallow water 2 to lo m. broad, in 
which one or two belts of Algae were grojving. 
But beyond that, really the continuation of the 
gravelly scree, the water turned .suddenly dark 
green, a sign of an abrupt descent to greater 
depths. Unfortunately owing to the hard west wind I was not able to sound this, 
part of the lake. It still continued however to be open, and it was only in the 
more sheltered bays that a narrow ribbon of ice had formed along the shore: it 
consisted of wind-driven broken ice, cemented together by thinner recent formations. 

Where the mountains came down in precipitous walls we were not seldom 
able to ob.serve old beach-lines. In one place we noticed five such rising one above 
the other, and to some of them there were corresponding beach-lines on the southern 
shore, showing up with remarkable distinctness as dark and perfectly horizontal 
lines. The highest terrace visible on the northern shore reached an altitude of 1 1 .5 
m. above the level of the water, although from what we discovered farther west, 
there were other, though indi.stinct, terraces still higher up. The lowest terrace, 
which was 5 m. above the lake, was at this spot of exceptional beailty and. dis- 
tinctnes.s, but it soon came to an end (fig. 179). • 

From this locality all the way to Camp CXL the shore runs towards 'the 
west-south-west, and is indented by three coves, of which the middle ope penetrates 
farthest inland; they are framed about by soft but at that time frozen ^hongro^- 




Fig. 178. 
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Fig. 180. SIEKl' SHORE OF EASTERN TSO-NGOMRO. 




Fig. 18 1 . NORTHERN SHORE OF TbO-NGOMBO. 


The cliffs on the ’ northern side then recede a little and nowhere reach all the 
way to the shore. The level vStrand afforded excellent ground for marching on, 
the surface consisting for the most part of fine dust, with a sprinkling of vegetation; 
the dust rose in clouds in the track of the caravan. On the shore stood a solitary 
Tibetan tent, the inhabitants of which clearly intended to remain some time longer, 
to judge from the big stacks of fuel (wood) built up round the camp and obviously 
intended for winter use. A was grazing on the thick, though then 
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hard and withered grass. In the N. 30° W. was the wide outlet of a fairly big glen, 
which is joined by several subsidiary glens from both sides. Occasionally we would 
meet on the northern track a caravan of sheep, laden with corn put up in small 
sacks, and travelling from Leh or Tanksi. One that we met this day consisted of 




Fig. 182 . THE DIFFICULT PASSAGE OF DECEMBER 1ST. 


200 sheep: it was quite a pleasure to see how well-trained the animals were^ and how 
orderly they marched along without being especially looked after. Just after pa$‘^ 
sing a little patch of balghun bushes we formed Camp CXL. At this 
lake was barely a kilometer in breadth. In the S. 36° E. we observed a 
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ous headland on the sout4iern shore and to the east of it a bay cuttini^ relatively 
deep inland, and backed by an especially big glen, which apparently would afford 
access to the heart of the mountains on the south. 

The water still continued to be of a dark colour, pointing to a consideralde 
depth, and the bulk of it had not yet cooled sufficiently to ailniit of the formation 
of ice, which was also retarded by the heavy insolation and by the wind, as also 
by the tempests of the preceding night or two. Hut we were soon to learn that 
a short spell of quietude in the atmospheric conditions was alont* needed for the 
entire lake to become ice-bound. 



Fig. 1S3. STRAND-RAMPART. 


For an account of the rocks that compose the mountains on the north sidt: 
of the lake, I refer the reader to the Geological section of this work, (generally 
the mountains are rugged and bare, with capricious and irregular outlines. All tlie 
finer materials were blown away long ago; even the gravelly screes at the foot of 
the mountains consist exclusively of coarse material, the interstices of which are not 
filled up with any finer matter. This alone suggests that it is a windy region, tind 
in fact both mountains and lake-shore were swept as clean as a barn-floor; such 
fine pulverulent matter as does remain on the latter is retained partly by the com- 
pact nature of the schor, partly by vegetation: it was only in one sheltered ba\ 
that we hit upon soft dust that whirled up in the wind. Here again older beach- 
lines often show up distinctly on the rocky walls, while mollusc shells are pretty 
common on the shore. 

Quite close to our camp a very narrow offshoot of the mountains terminates 
abruptly in the lake itself. 'I'his, while offering no insuperable difficulty to yaks 
and sheep, and even to horses, is nevertheless impassable for camels. But at the 
base of the cliff there is a shallow abraded shelf, one or two meters wide, and 
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along this, after we had chopped away the fringe of ice which had formed there, 
we led our camels. The annexed photographs will give an idea of what the place 
looks like. 

December 2nd. The track keeps close to the shore, at one or two meters 
from the water’s edge, seldom at one or two liundred meters where the beach is 
level, and it follows with irritating loss of time every winding of the shore. Every 
now and again we came across a thin clump of bushes, almost always growing at 
the edge of the flat gravelly screes, which spread out opposite the ends of the glens 
on both sides of the lake. The indications of former liigher water-levels assumed 
the form partly of terraces, partly of merely lighter-coloured lines and shelves; the 



Fig. 184. Fig. 185. 


former frequently have abrupt edges. There are lines too on the southern shore, 
corresponding to those on the northern shore. In the coves that lie below the out- 
lets of the glens, with soft material for their floor, we were often able to observe 
ramj)arts sharply and distinctly marked and regularly rounded, and ranging at dif- 
ferent elevations. They are however different from the ridges which in practically 
every bay run close along the water’s edge. These latter consist of earth, mud, and 
clay -and are seldom more than i m. high. Their .shape alone betrays that they 
were formed in a different way from the flat ramparts that lie farther back from 
the water-line. Both faces are very steep, and more particularly the inner one is 
generally vertical, sometimes indeed even overhanging (fig. 184). There can be no 
doubt that this ridge owes its existence to ice-pressure in the .spring, when the lake 
rises, set- ting the ice in motion, whereupon the wind presses it forcibly against 
the shore. But we only oljserved this ridge in the bays, nowhere on the c?ipes. 


Most of the capes coincide with buttresses 
Jitid offshoots from the range on the north, so that 
there is generally but very scant room left for the 
track. In .some places, as the accompanying illustra- 
m,, tion (fig. 185) shows, the actual cape is undermined 

by the combined wave-beat and ice-pressure. Here 
my too at' the base of the rocks there is as ^a; Vote an 

abrasion terrace, but little more than 16' iti. 'broad, 
with two belts of Alg® growing on it, arid; beyond 
Fig. 186.. that the water of the lake is dark, without any i^hter 

tints to indicate shallows. These capes frdqaetttlyiBhow 
in profile as in fig. 186. At the foot of one of these capes, cOnstetiajgf a ^ 

heap of immense stones had accumulated; here we had to make a rOad^as. ^il as . 
unload some of the camds, in order to gd: past. When- thb >rdcks on the i 

shore are thrown into the shade in the afternoon, -So that their projecting heBil^ntls ; ; 


Fig. 186. 
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wear in part a gloomy aspect, the capricious and fantastic 
relief comes out with far more telling effect than when they 
are bathed in sunshine, for then a multitude of their details 
are obscured. The lake varies continually in breadth, being 
narrowest when two headlands approach each other from Fig. 187. 

the opposite shores; indeisfd it is everywhere so narrow that 
the scenery entirely changes after but a very short stretch. In the morning 
before sunrise, we observed a remarkable phenomenon off the southern shore, 
south-east from the camp: the lake »smoking» over a not inconsiderable area. 
Clouds of Steam, just as intensely white as the steam from a locomotive, were 
rising from the surface of the water and were being wafted across the lake by 
a gentle breeze from the south-west, until they thinned away and disappeared. 
But the formation of the steam- ceased a short while after the sun rose. "l‘he 
cause is evidently a number of relatively warm springs issuing on the shore; 
anyway the lake water is considerably warmer than the air prior to the appearance 
of the sun. The narrowest reaches of the lake, beside which we travelled during 
the first half of the day, were covered with a thin sheet of ice; but after the lake 
widened out again, it was unfrozen, with the exception of a narrow fringe along 
the northern shore. Clearly it wanted but one or two cold nights, and this part 
of the 'Fso-ngombo would* also freeze, and the I'ibetans fully expected it would 
freeze, for once or twice they inquired of people whom they met whether the lake 
farther west was frozen or not 




\ Tig. 18$. CAMP CXLl. 


On a snjall were some freshly formed terraces or 

ramparts, attained radially lii way shown on the accompanying illustration (fig. 187), 
in that they all rah put the extremity of the promontory. They consisted of 

gravel and sand, and w^e hard and very regularly built. The higher. Inner ones 
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date, I have no doubt, from a somewhat earlier period, the lowest belong , to the 
present time. If we suppose the surface of the lake to drop a stage further, similar 
small ramparts would once more be formed next to the new' shore. Ramparts of 
this description w'ere very’ common during the day’s march, both on the promontories 



Fig. 189. TII1KT.4N TENT AT CAMP CXLI. 



Fig. 190. FROM THE NF. 1 GHBOURHOOD OF CAMP CXU. 


and round the bays. After that came a large promontory, consisting virtually of 
perfectly level, sandy ground, with a couple of beds of excellent Hamisch growing 
on it. The .strip of beach now became wider than it had been before. In the south- 
south- west we perceived a larger bay, witli an especially big pyramidal, peak at 




192. LOOKING WEST ACROSS THE LAKE FROM CAMP CXIJ. 


the he^d of it, though it was soon screened again by nearer mountain-masses. Upon 
this bay debouches a big glen from tlie south. 

Dunn|f the latter part of the day’s march the ground was especially favour- 
able, consisting of soft earth, with kamisch, grass, japkak, and balghun bushes grow- 
ing on it at intervals. Such localities as this show clearly that there is a fairly 
lively Ladak and Noh; the road is made up of quite a number of 

deeply trodden. Across the gravelly screes the track disap- 
pears aimpsV ^ At Camp CXLl we found a sheep 

caravan. sheep were grazing along the shore. Their three 
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conductors had put up their black tent close to the nearest mountain wall, and in 
a circle round the tent Uiey had packed up the sheep’s loads, namely several 
hundred double sacks of corn, the usual caravan commodity. On the journey out, 
to Ladak the sheep are generally laden with salt. Thus it is a barter trade that 
the Tibetans carry on in this region. 

At Camp CXLI we saw on the nearest slope an extraordinarily distinct ter- 
race. The rocks this day consisted of different varieties of grey granite and schist, 
though in the vicinity of our camp it was black and greatly compressed. It was 
in the last-named rock that the terrace was sculptured in the way shown in the 
accompanying illustration (fig. 179), and it was so regular that one might have been 
tempted to take it for a road, made at a time when the lake stood at a higher level 
than it does now, a view that is however altogether precluded by one fact alone, 
namely on the opposite southern shore there is an exactly corresponding terrace. 
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Fig. 193. YEKTICAL SECTION OF THE. TF.RRACE AT CAMP CXU. THE FIGURES INDICATE THE 
DISTANCES IN METERS IIETWEEN THE STATIONS. 


I took a levelling of the lake-side, starting from the water’s edge; the hori- 
zontal limb of my levelling tube was e.xactly i Vj m. above the ground. On the 
water-line itself there wa.s a little transverse terrace, with a strip of shore behind 
it, 75 m; broad, reaching up to the batse of a rocky wall 3 m.‘ higher. This strip 
of shore is covered* with tangled kamisch, which had been severely grazed. The 
rampart, which farther west is double, consists of sand and gravel, is very hard, and 
at the point where my levelling-line intersected it, its top was 4V2 m. above the 
surface of the water. Its ridge is of course uneven, being more eaten away in some 
places than in others. On the inside of this rampart there is a depression about 40 m. 
broad and covered with sediment; there the rainwater appears to gather every now and 
again, and a few solitary bu.shes were growing. Behind that comes a smaller gra- 
velly scree, and beyond that again the steep flank of the mountain. The terrace, 
the only one visible in that locality, reaches an altitude of 19.5 m. above the level 
of the lake. 

On 3rd December, we accomplished only a very short stage along the northern 
shore of the lake, for we .soon encountered a broad rocky headland, which the 
Tibetans declared that the camels could not possibly get over. The weather waf 
at length calm, indeed the wind was perfectly quiescent; accordingly I seized, the,; 
opportunity to take some soundings in this part of the Tso-ngombo. This ntiaaioff ; 
I entrusted to one of the Cossack-s, and he rowed from the camp towards the .. 
S. 69° W., making for the extremity of a peninsula which juts out from the norAfiif|t , 
shore ; there I agreed to meet him, while the caravan continued its journey westwgtl^9»;; :i 
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The shore of the lake still continued to sweep westwards with the usual i^ently 
undulating outline, though in this part there are no rocky headlands to impede' one’s 
inarch. I he eastern side of the peninsula just mentioned runs in a straight line 
towards the south. 1 he surface was sandy and earthy, and ovc;rgrown with grass, 



Fig. 194. VIEWS TO THE EAST FROM THE PENINSUT.A. 


and in it a great number of small rodents had burrowed. 'I'he peninsula projects 
so far out into the lake that between its blunted end and the opposite shore the 
distance is only 515 m. But immediately west of this sound the lake at once 
broadens out, there being bays on both sides of it. In the sound just mentioned 
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the water was frozen and the ice was strong enough to bear, thus forming a bridge 
right across the lake. The ice was in different places 13.4, 13.7, 14.3, and 15.2 
cm. thick, so that here we might easily have convoyed the caravan across, as in- 
deed I had intended to do, so as to avoid the impassable promontory which I have 
before spoken of. Ihit a reconnaissance told us that the southern side of the lake 
was even more difficult than the northern; for it thrusts out three rocky capes, which 
a pedestrian can only pass with difficulty, while the lake contiguous to them is i 
to 2 m. deep. Besides, a little west of the narrow passage in the lake a glen de- 
bouclies, which again would have been impracticable for camels. Another transverse 
glen opens out upon the northern shore, with a pinnacled summit at its head, and 
in its vicinity there is reported to be a pass, which is time and again made use of 
by wayfarers who are reluctant to risk the steep cliffs that overhang the lake on 
the north. Yet even that pass is impossible for camels; accordingly we had no 
alternative but to make the attempt to get somehow or other round the difficult 
passage, otherwise we should be forced to go back as far as Bal and take the road 
vi«T Niagzu. 

b'rom the appointed rendezvous on the broad, flat peninsula the shore-line 
continues towards the north-west, and after that towards the west-south-west, d'he 
eroded watercourse that issues out of the recently mentioned big northern transverse 
glen is 2 to 3 m. deep and generally 10 m. broad, but at that time it did not con- 
tain a single drop of water. After that the strip of shore narrows again consider- 
ably and bushes once more make thtdr a[)pearance at the foot of the cliffs. 'Die 
bushes seem to thrive best amongst the gravel on the slopes, but are usually 
abse.nt entirely on the level beach. On the southern shore th(! bushes are more 
plentiful than on the northern shore, at all ev'ents in this part of the lake. We 
pitched Cam]) CXLII amid a little clump of l)alghun bushes, which furnished us with 
an inexhaustible supply of first-rate fuel. 
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ICE AND SOUNDINGS IN THE TSO-NGOMBO. 


The sketch map which I herewith add (see PI. 50) will com^ey some idea 
of the way in which the different parts of the lake freeze, a matter which is inti- 
mately connected with its geograj)hical situation, its wind relations, and so forth. It 
was precisely at this time, just in the beginning of December, that the lake began 
to freeze for good. The first places to freeze are the inner, sheltered parts of the 
bays, where a crescentic fringe is formed, the outer edge of which is ne*xt day 
shattered by the waves and out of the fragments a, sinall ridge or rampart is built 
up. Outside of this a fresh crescentic fringe is formed the next cold night that comes. 
In the bay which lies cast of the peninsula four -successive fringes were noticeabh;, 
separated from one another by ridges of ice of dltjerent colours, some of it being- 
white and full of air bubbles and some as bright as glass. I"rom this I inferred 
that the ice would continue to be formed during the immediately succeeding nights 
in the way indicated by the dotted lines on the sketch-map. 'I'he outside fringe, 
the fourth, which had evidently been formed during the immediately preceding night, 
was as thin as paper; whereas in the narrow passage before mentioned the ice was, 
as I have said, as much as 15 cm. thick. The ice-bridge that spanned the narrow 
passage was 100 ni. broad, but widened out a good deal next the shores. On the 
east this stronger bridge was flanked by a narrow fringe of recently formed ice; 
but on its western side fragments of wind-driven ict! were packed together and were 
gradually freezing fast to that which had been recently formed. Along the southern 
shore, especially in the bay, there was a narrow lane of open water next the land, 
for several springs exist there at the bottom of the lake. I he positions of six of 
them were easy to fix, because the water was boiling up and all in commotion. 
One or two of the springs were however so feeble, or else they were situated rela- 
tively so deep, that they were only able to keep optin a small round hole in the 
ice. In the basins of this lake farther to the east we had generally found a long- 
narrow lane of open water Just at those points at which the respective lakes are 
narrowest, this being evidently a result of the current, d he narrow passage of which 
I have spoken was on the contrary frozen hard, a circumstance due in no small 
degree to the fact that no current sets through it; if there were a current it would 
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not be noticeable in consequence of the great depth aad the relatively considerable 
breadth, amounting to 515 m. West of the ice-bridge came first a stretch of thin 
ice one night old; then an area of somewhat thicker ice; then a second stretch one 
night old; and after that open water, sufficient to allow us to paddle across the lake 
in our skiff; finally, beyond this open belt, a thin lamina of ice. That the freezing 
of the lake proceeds in the way shown on my sketch-map is thus due in part to 
the shelter afforded by the projecting peninsula and in part to the fact that the 
wind blows from the west. Most of the ice had obviously been formed since the 
last storm; and during the ensuing still nights all this middle part of the I'so-ngonibo 
became entirt!!}' frozen over. Probably however the water above the springs along 
the southern shore remains unfrozen all winter; and along the northern shore also 
a strip of water is kept open by relatively warm spring-water. 

Unfortunately in conse<}uence partly of the strong wind, and partly of the ice, 
which would neither bear nor break, it was impossible for me to carry out systematic 
and complete series of soundings in the Tso-ngombo. It was not until we reached 
this middle part of the lake that I was able to take three series across it, and thus 
obtain at least some sort of an idea of its true bathymetrical relations; although it 
wo\ild of course have been far more interesting to have been able to get a sufficient 
number of soundings throughout the whole of the lake to define the relief of its 
bottom; for possibly they might have suggested conclusions pointing to a presumable 
connection betweciu this string of long narrow lakes and a former ice-stream. It is 
true, glacial scratches or other signs of a vanished glacial epoch were no more 
observable here than in any other part of Tibet; nor should that excite any sur- 
prise when the intense local disintegration is borne in mind. 



N. shore. Peninsula. 

Ftg. 195. 17.6s 29.57 29.43 19.jr, 15.5., 


Kreadtli — .4,380 m. Horizontal scale ~ 1 : 40,000. Vertical scale ^ i : 20,000. 



Fig. 196. South. 5.XJ 29-^7 29-36 14,90 9-37 8.40 North. 

Breadth =515 m. Scale = i : 5,000. 


The first of niy three sounding-lines was drawn from Camp CXLI to the south- 
wo;.stern e.xtremity of the blunted peninsula, and gave the profile shown in fig. 195. 
From this it appears that the lake-bottom slopes from the shore rather steeply 
towards the deepest part, in which the bottom is very level, the depth being between 
29 and 30 m., while the very deepest sounding which I obtained was exactly 30 m. 
Ouite close to the .shore of the peninsula the depth amounted to as much as 15.5 
m. Possibly there are even greater depths near the southern shore in the tract 
east of the peninsula, and this becomes conceivable when we consider the annexed 
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THE DIFFICUET ROAD OVER THE MOUNTAINOUS PROMONTORY. 
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sketch (fig. 196), which shows the line of soundings diagonally across the narrow 
sound; there too the greatest depth was found nearest to the southern shore. Along 
the second line I took six soundings tlirough holes in the ice, this being, 'as I have 
said, at least 1-3.4 and at most 15.* cm. thick. Ihe depths, going from south to 
north, were $.12, 29.27, 29.36, 14.90, 9.37, and 8.40 ni. At the distance of about 80 
m. from the southern shore there was a shallow, which approached close to the 
surface, and was easily, visible through the ice. If now we bear in mind the con- 
siderable area of the vertical section which belongs to the narrow passage, and 
remember how small is the inflow into the lake from rivers and brooks at the season 
we are considering, it is not surprising that the movement of the currcait through 
the pa.ssage should be so infinitesimally slight, and that it should in no way serve 
as a hindrance to the formation of ice. 



Fig. 197. North. 28.50 29.,, 25.30 South. 

Breadth = 1,498 m. Scale = i : 1 0,000. 


'File third line of soundings stretches from Camp CXLII on the northern shore 
to a cape on the southern .shore bearing S. io° W. 'Fhe profile shows that the 
lake is very regular and trough-shaped, being in fact a latitudinal valley filled with 
water. Both shores here are destitute of flat beaches, but descend pretty steeply 
to the water’s edge, and then go down equally steeply to the great depths in the 
lake. On the southern shore there is a big gravelly scree, with balghun bushes 
growing on it. On the opposite side of the lake our camp stood on a tiny expansion 
of the relatively level strip of shore, a part which some time or other had served 
as an abrasion terrace. The three soundings which I took here measured 28.5, 29.7 
and 25.3 m. (see fig. 197). 

Upon a comparison of these three lines of soundings the thing that first arrests 
attention is the remarkable evenness of the deepest trough at the bottom of the 
lake. The three maximum depths are 30.00, 29.36, and 29.70 rn. 'I'his proves that 
there is at the bottom of the lake a deep gully corresponding to the energetically 

croded bed of a river, but both broader and leveller. In the case of the third 

profile, taken where the lake is only i 'A km. across, the levelness holds good also 
of the tran.sverse lines, the difference of depth in the middle two-thirds of the breadth 
being only about 3 m. 

On the 4th December we travelled along the eastern side of the mountain- 

spur that is impassable for camels and can only be got over with difficulty by laden 

mules and horses. The weather however came to our assistance. During the past night 
the temperature had dropped to — 20°; the ice ground together and rumbled, showing 
that it was freezing sharp, and every now and again we heard reports like rifle-shots 
when gaps and crevices were being split open in the newly formed ice. In the morning 
we found, that the thin sheets , of the day preceding were considerably thicker 
and that the spaces which were then open water, the spaces which had allowed us 
to .meastire die third line of soundings, were covered with a thin coating of ice. 
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Below the difficult rocky promontory, where the water was recently open, the ice 
was now 3 cm. thick, and would only just bear the weight of a man. Close at 
the foot of tlie rock there was however still a narrow ribbon of open water, caused 
by the springs which break out at the water’s edge; but tliis we could easily avoid, 




Fig. 198. FROZEN PARTS OF THE TSO-NGOMBO. 


for we had only to wait one or two days until the ice grew strong enough to bear 
the weight of the camels. 

'riie distance to Camp CXLllI, at the foot of the rocky promontory, was only 

a couple of kilometers. The shore retained the same character as heretofore, being 
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for the most part steep, thougli there were also two or three places in which it 
formed level expansions with soft ground, where grass and hushes wtTe growing. 
The dry wood of the last-named was extraordinarily plentiful all the way and con- 
sisted sometimes of logs of massive proj^ortions. So far as we were able to see, tint 




Fig. 199. FROZEN PARTS OF THE TSO-NGOMBO. 


southern shore was at this part broader than the opposite northern shore, and bore 
a larger number of bushes; the reason of this may be in part that they are less 
interfered with by passing caravans, which keep to the north side. The lake still 
continued to be very narrow, the breadth being little more than a kilometer. It was 
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now covered througliout with a thin sheet of ice, except at intervals, where an open 
»lane» betrayed the presence of springs underneath. The panorama which unfolded 
itself on the south side of the lake was in truth magnificent and imposing. Directly 
opposite to us there rose as it were from the water^s edge the bifurcation of a 
mountain-spur, which, as we saw it foreshortened, had the appearance of a column 
or pyramid, separating two large and strongly defined glen outlets. Each debouches 
upon a broad flat beach, })lentifully studded with bushes. Pretty high up in each 
of these glens we saw patclies of white; there were without doubt springs near 
them. At the head of the glens were mountains with a slight sprinkling of snow. 

On the east of the impeding p romontory 
the flat beach is only a couple of meters broad, but 
possesses the usual characteristic earthen rampart, 
formed by the ice. Upon inve^stigation this rocky 
obstacle proved to be absolutely impassable for 
camels. A makeshift »path>, which runs along it 
at only a couple of meters above the level of the 
water, was equally impassable; it could only bv, 
used by the agile and sure-footed sheep, by yaks, 
and by men on foot. This path is regarded, and 

with justice, as being more difficult than the road 

which runs along the face of the cliffs higher up. 
Briefly this latter climbs up from the camp by an 
endless number of short, steep, abrupt zigzags until 
it reaches the top. In several places the track rests on small pillars and walls, 
made up of flat slabs and pieces of timber, and these are too frequently placed 
on slippery, sloping ground to be at all safe; such fragile and precarious struc- 
tures would under no circumstances bear the weight of a heavy and clumsy beast 
like the camel. Where tlie acclivity is too steep or the nature of thci mountain 
side docs not provide sufficient space for zigzags the path runs straight up like 

stairs, the >treads» being high and difficult even for a man on foot. After 

reaching the summit of the cliff, a good 60 m. above the level of the lake, you 
desc(!nd for a short space almost precipitously; and here again it would be im- 
possible to get camels down, even if they were to be let down gradually with 
ropes. Then however there follows a natural shelf, affording a broad and 
excellent track, with loose gravel; but it soon gives place again to bare rock. The 
schists di})ped here 43° tow^ards the S. 60° W., and the severed heads of the out- 
cropping strata form a level cornice or hollow^ track in the way shown in the accom- 
panying profile (fig. 200). This path has moreover been mended with slabs of stone; 
nevertheless it is dangerous for all other animals except yaks and sheep. The heads 
of the strata are generally so narrow that the slabs when laid upon them hang over, 
on both sides, and a single slip would be enough to send you to your doom at the 
bottom of the precipice, llie photograph of this path shown on PI. 51 was 
takt^i from the lake at the moment when our yak caravan was travelling along it. 
It is a perilous j)ath for even those sure-footed creatures owing to their habit df 
pushing forward in a clump and trying to march two or three abreast. For this 



Fig. 200. 
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CROSSING ON THE ICE ROUND THE DIFFICULT PROMONTORY. 
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reason the Tibetans drive them over this dangerous piece of road one by one; l^it 
even then some of them prefer, as the photograph shows, to pick thcdr way amongst 
the broken rocks above the actual track. This issues finally u|)on the gravelly scree 
at the mouth of an eroded watercourse, and then descends abru[Jtly to the lake-shore 
on the other side of the rocky promontory. 



At the iKAV camp thv. profile of the. sliorc was as shown in the accompanying 
illustration (fig. 201); indicates the highest of the strand-terraces visible from that 
side; it forms a jorojecting ledge built of pebbles from the gravcl-and-shingle and 
sand, cemented together into a compact mass as hard as stone. The uppcT edge 
of the ledge is 11.5 m. above the existing level of the water, and is thus younger 
than the beach-line which I measured and described before. ' lhat this gravel-and- 
shingle ledge can be nothing except an old beach-line is clear from its hoiizontal 
position, anti the n*.ason it projects in the w'ay shown in the illustration is that it 
has been undermined by' the action of the waves and oi the ice, of which action we 
had already observed several instances at the existing lake-level. On the adjacent 
hard rock no such traces are visible, the cause being, I have no doul3t, the relatively 
ra[)Id decay of the schists. On the same illustration u indicates the chai acteristic 
strand-rampart formed by ice-pressure, being so steep on its outer side that it was 
as much as ever we could do to climb over it. At this particular spot it was 3.06 
m. above the lake, though in other places it is a little higher. Its height above the 
interior narrow strip of shore (r) was 57 cm. On its outer side too it possessed a 
vci*y narrow strip of level ground close to the edge of the ice, consisting as usual 
of sand, mud, and ooze, and the differences in the thickness of its layers shows that 
it is the result of ice-pressure applied over several years. In places there is a thm 
dark layer of rotting AlgcC, with mollusc-shells intermingled with them. On Plate 

49 a section of this rampart may be seen. 

In the neighbourhood of Camp CXLIII the lake on the morning of December 
4th was frozen in the manner shown in the accompanying sketch ( 1 1 . 50). Here again the 
open reaches were found principally along the southern shore, their cause lacing 
as before the presence of springs; for were there none, that part of the lake which 
lies during the major portion of the day under the shadow of the lofty mountains 
on the southern shore would become frozen sooner than those parts which lie exposed 
to the sun on the north. The ice in the bay near our camp was at 6 p. m. 9.7 cm. 
thick, and at the thinnest place just off the promontory it had a thickness of 5,2 
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cm. It was as bright and transparent as glass and entirely without air-bubbles. To 
walk on it was like walking on a glittering sheet of water; we saw the dark-backed 
fish darting in and out amongst the Algae underneath our feet. By noon on the 
following day the thickness of the ice at the two points mentioned had increased to 
11.8 and 7.6 cm. respectively. 



Fig. 202. A VIEW FROM THE DIFFICULT ROAD. 


On the next day, December 5th, 1 took a series of soundings across the lake, 
proceeding from Camp CXLlll as far as the ice would allow me to go. The 
number of soundings was eight, and they were taken at equal intervals along a 
distance of 1375 m.; the depths obtained were as follows: — 3.69, 18.19, 20.00, 20.45, 
21.39, 21.55, 20.00 and 17,45. The thickness of the ice proceeding from the .shore out 
towards the middle of the lake was ii.i, 9.9, 7.5 and 3.8 cm., the value 7.5 cm. 
holding for five of the holes that we hewed. Immediately south of the last hole, 
where the ice already bent alarmingly under our weight, there came a long .strip of 
open water, about 30 m. across. On the far side of it there was another expanse 
of ice, which reached all the way to the southern shore. Thus along this measured 
line the maximum depth amounted to 21.55 m.; and the reason why I consider this 
to be the maximum depth is that the next sounding after it, the seventh, was only 
20 m., while the last amounted to but 17.45 m., thus indicating a distinct rise towards 
the southern shore. The maximum depth of the lake will coincide pretty nearly with 
its middle; but the mean depth north of that is greater than the mean depth south 
of it. This might indeed be inferred from the character of the shores; for, whereas 
on the north there are steep rocks, on the south the lake is bordered by a fairly 
level plain overgrown with bu.shes. Measured in a straight line from north to south 
the breadth of the lake will not at this part exceed 1400 m.; but our line of 
soundings ran towards the S. 40° E,, to avoid a couple of holes. Hence from 
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the last sounding there still remained three or four hundred meters to the 
southern shore. 

In every alternate hole, beginning with the second from the north, I measured 
the temperature of the water at different depths, namely at four levels in the vertical 
line, that is to say at 5, at 10, at 15 m., and at the lake bottom. 'I'he annexed 
section (fig. 203) shows the result of these measurements. At each and every one 
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of the stations the temperature rose at each successive depth as we travelled from 
north to south: thus at 15 m. depth it was 3.21®, 3.22°, 3 30'^ and 3.()o^. Each i.so- 
therm shows therefore an upward curve, the vertex of which came immediately 
underneath the long lane of open water, though this by no mtans coincides with the 
greatest depth of the lake, but lies, 1 dare say, over a depth of 14 to 15 m. At 
each of the temperature stations the temperature increased uniformly towards the 
bottom; though there was a slight departure from uniformity observable at the first, 
where the temperatures read 2.60®, 2.95®, 3.21° and 3.09^. I'his irregularity may liave 
been caused by chance currents, which must of course e.xist in a lake at the bottom 
of which sucli a relatively large number of warm springs break out. y\long the 
northern side of the lake the water was clearly flowing west, at any rate it was 
doing so just underneath the ice, as was evident from the direction of the stalks of the 
vegetation that were frozen fast in the under side of the ice or hung down into the 
water; they all pointed (see fig. 204) in that direction. And indeed it must of 
necessity be so, for the Tso-ngombo empties itself through a sound into the Pang- 
gong-tso ; nevertheless the movement of current indicated by the vegetation is, 1 have 
no doubt, a local phenomenon occasioned by springs. At the first temperature 
station we found a warmer layer of water 3.21° between two somewhat colder layers, 
namely 2.95° and 3,09°. Upon comparing this station with the last one, we see that, 
whereas the temperature 3.10*^ occurs in the former at a depth of 18 m., in the latter 
it is found at 6 m. depth. Anyway the 
arrangement of the isotherms makes it 
conceivable that warm springs issue at 
the bottom of the lake precisely under the 
open lane near the middle. South of that 
the isotherms ought to dip down again, in 
the way shown in the sketch, towards the 
subaqueous slope of the southern shore. 



Fig, 204. 
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Tile profile shows also the varying thickness of the ice-shect: it is seen to be thickest 
under the northern shore and thins out towards the edge of the open lane. Beyond 
it conies another sheet of ice, probably thin, which in some places reaches all the 
way to the southern shore; but just in the direction of the line of sounding it is 
interrupted by a small open belt of water quite close to the shore, and it too is 
no doubt caused by springs. A single temperature profile like this is however of no 
great value; all it does is to show up certain local phenomena, and to prove that 
the irregularity in the formation of the ice is in great part caused by springs. It 
would be of much greater interest to [lossess the profiles of a great number of lines 
across the lake, both in winter and in summer. It is only upon the basis of such 
a sup[)ly of data that we should be able to deduce reliable and illustrative conclusions 
with regard to the currents and the temperature. 



Fig. 205. ON THE WESTERN SIDE OF THE PROMONTORY OF DECEMBER 6. 


On the 6th December we travelled to the end of the Tso-ngombo. During 
the night the ice had grown still thicker, and when we started it was 9.9 cm. thick 
at the point where the day before we measured a thickness of 7.6 cm. Consequently 
it easily bore our camels, although cracks showed here and there in its bright mirror. 
The name given to the impeding promontory by our Tibetans was Gardang, a name 
which I do not find on the big English map. The morning was still and warm, 
but before we had gone very far a strong wind sprang up and soon grew into 
half a gale, the dust and sand being whirled up in clouds. The shore still consisted 
of an endless number of rocky headlands and capes, the terminations of the spurs 
and ramifications of the northern range, parted by bays, some small, some large, 
with regularly curved outlines and usually level, soft, earthy ground, *on which grass 
and bushes were growing, although the latter thrive best on the stony hill-sides. 
First we passed, making a wide circuit round it, the blunted cape, of which the 
Gardang headland forms a part, and farther on passed also a pointed promontory. 




LOOKING EAST FROM THE BROAD PENINSULA. 
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Between the two lies a wide, sweeping bay, upon which a larger glen opens out, 
with a conspicuous summit at the head of it. In the N. 72° W. we caught glimpses 
of a snowy crest, with one or two powerfully modelled pyramidal i^eaks. 

The pointed promontory offered rather a difficult passage: we had to lead the 
camels one by one first up the steep, slippery rocky slope, strewn witli pieces of 
schist, and then down again just as steeply, while the men carried on their backs 
the most valuable of my boxes. The ice round this cape was not strong enough 
to allow us to use it in the same way as we did the ice at Gardang. I'lie part of 
the lake lying south of the big bay was open, and under the iin|)act of the hard 
wind the waves wert; running high. It was only in the innermost part of the bay 
that there was a narrow ribbon of ice, though quite close to the shore the lake was 
kept open by springs. In the eastern part of the large Ixiy in which tlie lake is 
narrow, the ice formed as it were a bridge diagonally across it and a[)])eared to be 
fastened to the southern shore. 



Fig. 206. EASTERN TSO-NGOMBO. 


Beyond the pointed promontory lay another large bay of almost [)recisely the 
same appearance as the first; but it was more troublesome to march rounc owin^ 
to the great number of small rocky spurs, so that the caravan mace pain u y sow 
progress. Upon reaching the west side of this bay we turned aimost due 
and then had immediately on our right flatter slopes, strewn with a thin and rather 
scattered coating of drift-sand, which here and there rose into dunes. We were 
witnesses of how the sand is brought thither by the wine, and sett es m crevices 
and gulliei to the leeward. Owing to the configuration of the surface ffiese dunes 
get no opportunity to reach a greater height or size, and the wint eeps t lem pretty 

constantly at the same level. 
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In the w^estern part of the bay, which was protected against the wind and 
the waves, the ice was thick and strong; but outside the cape on the west side of 
the bay there was open water all the way to the point at which the river issues 
from the Tso-ngombo. But some Tibetans whom we met told us, that even this 



Fig. 207. A SHEEP-CARAVAN ON THE SHORE OF TSO-NGOMBO. 


part of the lake had been covered with a thin sheet of ice the day before, though 
nothing like strong enough to withstand the hard wind which was then blowings 
And their statement was rendered probable by our seeing bands of broken ice on 
the shores and capes, showing how the wind had blown it from the west In cbe 
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or two places we were witnesses of how the drifting ice, under the impulse of the 
wind, ploughed up the soft material of the beach, an illustration of the way in which 
the strand-ramparts are formed which I have described above. As 1 thus travelled 



Fig. 208. A SHEEP-CAKAVAN ON THE SHORE OF TSO-NOOMHO. 



Fig. 209. '■AT THE WESTERN END OF TSO-NGOMBO. 


alongside the Tso-ngombo just during the days when it was freezing over, I had an 
opportunity to observe how the formation of the ice advanced from east to west; 
or in other words, how the easternmost basin froze first, then those successively 
that followed next after it, yet in such wise that the narrow and slieltered parts of 
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the lake froze before the opener and more exposed parts. This order of proce- 
dure certainly did not depend upon temperature relations peculiar to that winter, but 
is a matter of annual occurrence. It depends upon the circumstance that the climate 
dot!s as a matter of fact grow milder towards the west. In the east the winter is of the 
severe, continental, Tibetan type; in the west the cold is of a more moderate character. 

Leaving behind us the last spur of the 
mountains, at the foot of which a true dune was 
heaped up, we directed our course towards the 
south-west, and passed on our left hand a flat, 
blunted caj)e, on which soft, luxuriant grass was growing on tiny sand-hills, and 
a troop of 30 horses were grazing it. The lake was by this contracting, and 
finally it came entirely to an end. Out of the tapering cove at its western extre- 
mity flows the river, called by our guides Odschi-tsonjak. As it happened, in 
consecjuence of the wind there was a surface current running backwards towards 
the Tso-ngombo; but the Alga! at the bottom of the river proved that there was a 
g^entle under-current flowing towards the Panggong-tso. A short distance below the 
b(!ginning of the rivTa* we pitched Camp CXLIV ; on the slopes of the mountains 
opposite numerous bushes were growing. There were wild-duck; but we saw no fish 
in this section of the river, possibly because of its nearness to the salt water of the 
Panggong-tso. 




Fig. 21 I. LOOKING DOWNWARDS FROM CAMP CXLIV. 


On 8th December I measured the volume of the river at this point, the result 
being the profile shown herewith (see fig. 210). The breadth was 1 1.2 m.; the mean depth, 
0.475 the maximum depth, 0.940 m.; the mean velocity, 0.591; and^ the vo- 

lume, 3.14 cub.m. per second. This inconsiderable volume of little more than 3 
cub.m. will, 1 dare say, remain pretty constant during the winter, and may be 
regard(;d as the quantity of water which the freshwater lakes receive during the 
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winter from the I sanger-schar and other rivers plus what they derive from the 
innumerable springs which issue on its banks or in the bottom of the lake. Our 
Tibetans indeed asserted that the river in this section remains pretty constant all 
the year round, the only exception being a slight rise after rain. How far that is true 
can of course only be determined after continuous investigations on tin; spot. On 
the one hand we have to assume, that the outflow is considerably greater in the 
summer than in the winter, in consetpience of the rainfall and the melting of the 
snows; but on the otlier hand the evaporation should be far more active in the 
summer than in the winter, when it is prevented by the ice. At the spot where we 
measured the river, we observed marks oh the banks, which told us that not very 



Fig. 212. UPWARDS FROM CAMP CXLIV. 


long before the river had been 44 cm. higher than it was then, which would mean 
a volume three times as great as that which we measured. At that time the dif- 
ference of level between the Tso-ngombo and the Panggong-tso could not amount 
to many centimeters. Farther down the erosive energy of tlie stream was more 
active. It looked as if the Panggong-tso were shrinking at a relatively more rapid 
rate than the Tso-ngombo, and thus accentuating the difference of level between the 
two lakes, with the consequence that the erosion in this section of the river will move 
backwards up it owing to the fall being increased in its lower part. In the upper 
part of the same section the fall is quite insignificant, and the river is deep and 
broad. It is however eating its way in deeper in consecjiience of the constant 
fall of level in the lakes occasioned by die alteration of climate, a fact of which 
we noticed many proofs in the interior of Tibet, as also in the old strand-terraces 
of the Tso-ngombo; and at this camp, No. CXLIV, we soon discovered beach-lines at 
a very much higher level. If we start from the fact, that both lakes are shrinking, 
we can easily coriceive the following course of events as happening. In the begin- 
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ning of December the Tso-ngombo discharges 3 cub*m. into the Panggong-tso ; this 
lake probably does not freeze, at least not the whole of it. Consequently the eva- 
poration from the latter lake is more active in winter than it is from the former. This 
causes a difference of level, and that again intensifies the erosive energy of the river. 




Fig. 213. TERRACES ON THE SHORE OF TSO-NGOMBO. 


There is a constant inflow into the upper lake, but the water is passed on tQ tfe 
lower, the Panggong-tso. There is nothing to show tliat the two lakes/ say. to 
consequence of the contribution from the Tso-ngombo being at any season arre^tftA " 
ever happen to He at the same level, or that there can be a retrogressive 
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the Panggong-tso to the Tso-ngombo. The first-named is always the final reservoir 
and always the lower, and the freshwater lake has always the larger drainage-area. 
In any case the subsidence takes place so slowly that the erosion may very easily 
keep pace with it. If however the general desiccation of the climate is contiiuu;d 
in this part of Tibet also, it is conceivable that some day the inflow into the I so- 
ngorabo will be so Infinitesimally small that it will be counterbalanced hy the 
evaporation, so that the lake will then be unable any longer to discharge its contents. 
Not until that happens will the two lakes become disconnected one from tin; other, 
and the consequence of this will be that the Panggong-tso, its constant inflow being 
cut off, will drop even more rapidly than before, while the Tso-ngomlio will in the 
meantime become gradually changed into a salt-water lake. This fate has already 
overt^en the Panggong-tso, and when we reached its western end, we fountl there 
a very low sill or threshold, over which the lake formerly possessed an outflow to 
the Indus. 



Nor can it be very long since both lakes were connected together and formed 
one exceptionally long lake. I’he isthmus between them, which is now pierced by 
the river, consists exclusively of flat, level land; the northern and southern mountains 
leave there a gap between them which is no narrower than in many other con- 
stricted parts of the Tso-ngombo. It would require a rise of only a few meters in 
both lakes for the greater part of this lowland to be inundated; and we have only 
to call to mind the beach-line at 19.5 m. above the Tso-ngombo to see clearly, that 
at the time when the surface was at that level the isthmus between the two lakes 
must certainly have been under water. P'or if we suppose that the two lakes were 
even then separate, we should expect to find the connecting stream flowing in a 
proportionally deep channel, with older beach-lines at the sides; but such is not the 
case. The river flows on the surface and is bordered, especially on the north, by 
level, low-lying land. 

' On the slope built up of a closely cemented mass of gravel-and-shingle and 
pebbles that went up south of Camp CXLIV we observed three very distinct strand- 
terraces, though none of them corresponds to the terrace 19.5 m. above the Tso- 
ngombo. They were measured in the same way as the last-named, the levelling- 
mirror being 1.5 m. above the ground; the figures indicate the distances between 
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the. different stations. The measured line starts at the river-bank and proceeds 
S. 30“ E. The first terrace lies at an altitude of 13 m., the second at 21.5 m., and 
the third or highest at not less than 54 m. Notwithstanding that it must date 
from a very distant period, and thus must have been the longest exposed to the 
atmospheric influences, this last terrace is the most distinct, incomparably better 
defined than either of the other two lower terraces. It must consequently point to 
a lengthy period during which the long, united lake was maintained at the same 
level, llie circumstances are an exact rept;tition of those which we found at the 
Lakor-tso, where the highest terraces were also the most distinctly marked. The 
absence in this place of the 19.5 m. terrace of tlie Tso-ngombo, and the absence 



Fig. 215. MOUNT. 4 IN .SUMMIT NORTH OF CAMI' CXI.IV. 


beside the Tso-ngombo of the three terraces which we measured in this place, are 
purely fortuitous. If the lake was formerly 54 m. higher than it is now — and 
why not higher still, although we did not observe any strand-terrace? — then the 
lake in the course of its steady shrinkage ought to have left behind it a great 
number of other beach-lines, and these would be developed in varying degrees on 
the different capes, in consequence partly of the material upon which the waves 
would expand their force and partly upon the situation of the slopes relatively to 
the broad, open expanse of the water-surface and the direction of the prevailing 
wind. When the lake was 54 m. higher than it is now, its area would of course 
l>e considerably greater than it is at present, yet not altogether so great as the dif* 
ference of level would lead one to expect, for tlie valley is narrow and its slopes 
steep. But at that time the lake would send out numerous fjords, penetrating 
relatively deep into the lower parts of the transverse glens in the adjacent mountains, 
as, for instance, into the glen of Niagzu, into that at Bal, and into many othefS«. 
In the extreme east a large proportion of the plain of Noh would also be:,un 4 »,, 
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water, and in its lowest course the valley of the 'Fsanger-schar w'oiilil push out a bay. 
At the period we are contemplating the 'I'so-ngombo will have been as much as 
85 m. deep, and possibly deeper. If now we assume, that the constant shrinkage, 
which' is revealed by the strand-ramparts, continues also in the future, then the 
stream, in spite of its constantly decreasing volume, will go on excavating its bed 
deeper in the isthmus between the two lakes. In the eastern jjart of the I'so- 
ngombo we have already noticed .several separate basins. Numerous othtTS of a 
like character w'oukl gradually make their appearance in the large lakt;. Finally 
they also would disappear, the last of them being a salt lake, which would receive 
water from the Tsanger-schar when the latter was in flood, the 'Fsanger-schar 



Fig. 216. TIBETAN ENCAMPMENT NORTH OK CAMP CXI. IV. 


itself making a .single continuous river flowing clown the valley. After I have 
described our journey along the northern shore of the Fanggong-tso, I propose 
to return again for a further brief consideration of this interesting and fascinating 
pair of lakes. 

During the three clays that we spent at Camp CXLIV the wind blew hard 
from the west in a series of intermittent gales, bringing with it .such vast clouds of 
dust and sand that at times it made the day as dim as twilight. "1 he great 
quantities of material which are in this way carried into the western pait of the 
Tso-ngombo from the isthmus and the adjacent mountains help in some respects to 
render its basin shallow. These gales retarded the freezing of the lake, ancl so long 
as we remained there, the western part of the lake remained open. During tern 
porary lulls that occurred on the 7^^^ December we seized the opportunity to 

take soundings in the western part of the Tso-ngombo. 

The series, of soundings which I then proceeded to take were made along a 
zigzag line in the following way: from the outfall (A) of the river S. 45 E* to a 
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point B on the southern shore (see fig. 217); from B, N. 32° E. to a point C 
on the nortiiern shore, that is the extremity of the broad, grassy cape near the 
sand-dunes; from C, S. 82° E. to a prominent cape D on the southern shore; 
and finally from D, N. 65" E. to the point E. on the northern shore, that is to 
say the pointed rocky promontory between the two big bays already mentioned. 
Thus the series as a whole is divided into four sections (see figs. 217-^220). From these 
it results that the greatest depth in the line farthest west was 15.0 m., in the second 
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Fig. 217* ii.bi 15*^ *4*5° " tWpth. 

Horizontal scale — i : 20,000. Vertical scale ~ 1 : 10,000. 
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26.54 m., in the third 29.16 m., and in the fourth 31.76 m. In other words, the 
depth increases towards the last until we reach the deepest basin, which in the light 
of my experience will not essentially exceed 3 1 .76 m. in depth. The reason why the 
lake grows shallower towards the west with the great regularity shown by the pro- 
files is to some extent the gradual filling up of the basin, the work of the west 
wind. 'I'he first, third, and fourth profiles illustrate what I have said above as to 
the lake-basin and the uniform levelness of the bottom of the lake as a whole. "Mje 
second profile is on the other hand somewhat irregular; in it we have the unexpected 
circumstance of the smallest depths lying under the steep cliffs on the south 
of the lake, while the greatest depths lie just under the flat, .sandy strip Of sfiore, 
on the north. One would have expected that the bottom would dope gent^ 
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uniformly from the latter side to a maximum depth under the cliffs on the south 
side of the lake; but as a matter of fact there exists a sharp projecting angle at 
the peninsula mentioned, which thus resembles a terrace (fig. 221), with a steep 
face, and it is at its foot that the greatest depth is found. 

The bottom of the westernmost part of the lake is throughout overgrown with 
luxuriant AlgcC, which, when seen from above, wear a most picturesque appearance, 
looking like coniferous forests. Some of them reach up to within a nutter of tli(.‘ 
surface, making the lake appear quite shallow, so that I was surprised to find tlie 
lead dropping several meters down amongst their greener> . In the extnane west, 
where the lake contracts to a funn<?l sliape before yielding plact! to the river, all the 
Algi:e point towards the west, clearly showing that the current exercises a suction 
action in that direction. 



Along line No. 2 in the above sketch I also made ol)servations of temi)t?rature 
at various depths, that is at every fifth meter, as I did l)efore. fhe results are 
given in fig. 218. The surface water had a temperature of at least 1.35° and at 
most 2''; this latter reading occurred above the greatest depth of the lake, where 
also the bottom temperature was 3.28''. Along the same line of soundings, that is the 
second counting from the northern sliore, the temperature was everywhere higher 
at the corresponding level in the adjacent layers of water. Conscxpiently at that 
[dace the isotherms curve sharply upwards. A comparison between this profile and 
the preceding (see fig- 203) shows a great difference in the direction ol the 
temperature curves. In the former they indicate beyond a doubt the presence ot 
springs at the bottom, as was also evident from the fiict that the lake there at a 
depth of 17.45 m. had warmer water than it had at a depth ot 26.54 m. in the 
latter locality. In the former place the lake was frozen right across; in the latter 
it was quite open, a consequence of its greater depth as also of the violent wind 
of the preceding few days, the thin one-night-old ice being unable to hold its ground 
against it. During the lull of some hours which occurred on the 8th December a 
thin coating of ice did form over certain parts of the lake, but it was broken up 
again next day by the wind. Ofif the pointed promontory on the north side of the 
lake (E. on fig. 220) there was formed on the 7th Dec. a belt of ice 400 m. across. 
I have no doubt that in the end of December the Iso-ngombo can be crossed in 
every and any direction on the ice, and by hewing holes in it, it would be possible 
to take a number of particularly reliable and well defined soundings, and so obtain 
a first-rate map of the bottom of the lake. 
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The cause of the upper part of the' river not being frozen was partly the 
current, partly the fact that the water upon entering it had a temperature of + 

It was not until it had sufficiently cooled that it froze, and then the ice sometimes 
reached right across. In the upper part there were only narrow ribbons of ice in 
an occasional sheltered corner; the fact of these hanging 2V2 cm, above the surface 
of the lake (see fig. 222) does not necessarily prove that the lake had dropped 
to that extent, because these ice-fringes increase with the help of the waves that the 
wind drives against them. 



Fig. 


The measurement of the river alluded to abov^e was made a few hundred 
meters above the camp, clearly corresponding to the locality marked on the large 
English map with the word »Ford». It is there that the road from the northern 
shore of the I'so-ngombo crosses the river in order to continue along the southern 
shore of the Panggong-tso vm the village of Mun. On the map in question the 
riveT bears no name. It is there that the big, broad glen of Niagzu debouches, 
and in its outlet, on the right side, the map places the ruins of the fort of Khurnak; 
near these on the occasion of my visit stood a couple of d'ibetan tents. I never 
heard the name Nyak-tso, which the map applies to the whole of the freshwater 
lake; the only name I heard was 'Fso-ngombo, or the IMue Lake. P'verybody on 
the other hand knew the name Niagzu, and possibly Nyak-tso has been confounded 
with that name. 




TIIK RIVER AT CAMP CXLIV. 






CHAPTER XX. 


THE EASTERN PANGGONG-TSO. 


On the loth December we be^an our march aloni^ the northern shfirt^ of th(^ 
lon^^ Pan^^gont^-tso. With th(j view of explorim^ tlu; river I paddkitl down it in 
th(! skiff, and intended to continue the trip by boat along th(^ lake, l)iit in this I 
was as usual prevented by the wind. I'he river hugs closely the southern mount- 
ains the whole way; hence we paddled in the shade and it was cold, d'he l)anks 

consist of level, or very slightly undulating, grassy, sandy ground. We i)assed on 
the left bank first a frozen spring, then an unfrozen onc^. Below the latter was the 
beginning of a long strip of alluvium, which contjTicts the riven*, and as this is also 
shallow, the current is (piickened. It was here that we measured the spot in 
which the maximum depth was 0.94 m., and here tt^o that the road crosses th(^ river. 
A dro[) of only one meter in the level of thedake would cause the d'so-ngombo 
to be entirely cut off from the lo\ver lake. The. sounding 0.94 m. is the shallowest 
place in the deep bed of the stream; but, as the velocity there is greatest, erosion 
is consecpicntly most active at that spot, and it is uninterruptedly operatives excavating 
the bed deeper. PI. 54 shows the configuration of the river-bank at Camp 

CXLIV. At the spot where we measured the river the l)anks have a very difierent 

appearance, being far more energetically excavated, not indeed very high, barely a 

meter, but they are vertical, and bear distinctive marks ot a water-level 0.44 ni. 

higher than the existing level. Although the I ibetans tried to make me believe, 
that the river always maintains the same level, this water-mark proves conclu- 
sively that it does sometimes reach a higher level. At first it did occur to me, 

that the lake might exercise a moderating effect upon the outgoing volumti in the 

same way as the Baghrasch-kol does upon the Kontsche-darja, by distributing it evenly 
throughout the year. Yet such is evidently not the case. Ihe copious inflow in 
the .summer must cause the lake to swell, giving rise to a considerable augmentation 
of volume in the outgoing stream in the late summer or autumn. At the time of 
our visit the river carried, as we have seen, a volume of 3.14 cub.m. and was 1 1 
m. broad. When the water rises 0.44 m. higher, the breadth increases to 22.5 m., 
and the velocity will then of course be considerably greater (fig. 223). A provisional 
calculation suggests that the volume will then be about 10 cub.m. In consequence 

He ditty Journey in Central Asia. IV. 



314 


WESTWARDS TO I-ADAK. 


of the relatively small area of the upper lake — in fact it may, strictly speaking, 
be regarded as an expansion of the river-bed — this high water would seem to go 
past rather rapitlly. By the beginning of December the outgoing volume has already 
diminished to one-third, and would j)Ossibly decrease still further during the course 
of the winter, unless, as I have already suggested, this volume of 3 cub.m is to be 
regarded as the result of the contribution of the perpetual springs superadded to 
the volume of the 'Fsanger-schar, which also is derived in the first place almost 
entirely from springs, and consecjuently will remain pretty constant during the winter. 



Tlie bed of the river is pretty straight; at all events its windings are incon- 
siderable. It is only on the left bank that there exist the beginnings, long and 
narrow, of alluvial formations. Those that lie below the spring I have mentioned are 
the liiggest and would appear to be in a measure produced by the spring-water, 
which flows pretty abundantly. This water is, it is true, quite clear; but it may 
possibly give rise to a whirlpool, which forces the solid material to settle to the 
bottom. At the time of our visit the river-water was as l^right as ciystal, and 
contained no trace of either dust or mud. The alluvial formations point therefore 
to an enluTiiced activity at certain times. 

Ak)ng the left bank is a narrow strip of grass, which runs rapidly up towards 
the foot of the gravelly screes. A little way back from the right bank is a low, 
rounded ridge, likewise grassed over; this may evidently be regarded as an older 
strand-terrace, now in great part destroyed. Lower down the river widens, and a 
promontory from the southern mountains forces it to form a S-shaped bend: at this 
sj)Ot it was covered with a sheet of ice one night old and as thin as paper. Above 
that we saw' no ice except in the more sheltered bends; but below that point the 
ice increased in area, and in some places the river was entirely sheeted with a film 
I to 2 mm. thick, which seriously impeded our progress. Next the right bank was 
a crescentic alluvial deposit of pretty big extent, almost entirely under water; this 
was at that time covered with a sheet of ice as much as 2 dm. thick. Along the 
southern bank too there was a belt of ice sufficiently strong to bear both us and 
the skiff. Here in one of the deeper parts we saw fish swimming amongst the 
Algce. In two places the big alluvial deposit rose into islands, with steep sides and 
grass on the top. These originally formed part of the bank, but had been rent 
away from it by an exceptionally large flood, and are now independent of it. The 
erosion terraces still continued to be powerfully developed. We next passed three 
more springs on the left bank, which had given rise to large cones of ice, of the 
sanie kind as those at the springs of Temirlik, only a good deal smaller. 

.'\fter making a bend to the north, in which the water was open for a short 
distance, the river became entirely frozen over. At the same time it grew broader, 
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400 to 500 m., expanding trumpet-fashion until it was more like a bay of the 
I’anggong-tso. The ice in the middle of the current was however thin and would 
nowhere bear right across. Just before it enters the Panggong-tso, two tongues of 
alluvium jut out into the river, both from the right. They point towards the east, 
that is to say up-stream, against the current. This direction is of course imparted 
to them not only by the prevailing Tvind, but also by the waves to which it gives 
rise, and which run counter to the current and affect especially tlie surface water. 
Near the lower of these two capes we found a small round hole in the ice, made 
either by an eddy or by a spring at the bottom. The mouth of the river put me 
strongly in mind of the embouchure of the Satschu-tsangpo into the Selling-tso. In 
both cases there is a regular channel, a broad bed widening out towards tlie lake 
and terminating in an open estuary. 

All day the wind blew liard from the west, so that we were all the more 
surprised to find a considerable expanse of ice stretching from the mouth of the river 
for a long way out into the lake. In fact we could only just discern its grecsiish 
blue water as a narrow ribbon beyond the w'hite edge of the ice. This ice-sheet 
at the eastern end of the Panggong-tso was triangular in shape, its bluntcul a|)ex 
entering the river-mouth, where it was directly connected with the river-ice. This 
was the only ice we saw on this lake, except for one or two narrow strips which 
we passed that same day close to the northern shore. I'he ice-sheet did not how- 
ever present a smooth level surface, but was rugged, consisting for the most part 
of pounded ice, which the waves had gradually driven into this bay from the west, 
and there packed up in circular belts. How this ice happened to originate in that 
part of the lake which is most exposed to the wind is not difificult to explain. It is 
fresh water out of the I'so-ngombo which has spread out over the salt water, of the 
Panggong-tso and then frozen during the still cold nights. We found that the 
water which was being blown into the river had a temperature of i ', 2° to 2°, and 
it did not therefore freeze until it arrived at the middle reaches of the river, 
where it was cooled in the shallow bed. In the lowest part of the channel, where 
the stream Is twenty to thirty times broader than it is higher up, and where the 
depth increases until in the river-mouth it amounts to 5 or 6 m., the current was 
so little noticeable that it offered no impediment to the frost. The temperature in 
the eastern part of the Panggong-tso was 0.9°, and consecjuently it too presented 
no hindrance to the freezing of the layers of fresh water resting upon it. Accordingly 
the latter freezes in narrow belts, which however are broken up the following day 
and the pieces driven against the edges of the nearest resistant ice. In this w.ay 
the triangular ice-sheet will go on increasing during the course of the winter, spreading 
out farther over the lake, though I do not suppose that it advances to any very 
great distance unless the wind drops for a sufficiently long period to allow of the 
ice acquiring a certain power of resistance. 

From the lower cape we rode towards the north-west, keeping along the shore. 
The ground next the lake consisted of barren schor, on which older, curved beach- 
lines were discernible, formed by the wave-beat ol the Panggong-tso. A little dis- 
tance from the shore is a stretch of dunes, about a meter high and overgrown with 
grass. The beach is crossed at that point by a dry river-bed coming from the 
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N. 24"" E., Iiroad and windinj;-, but not very deeply incised. In its bottom were 
several belts of ice and frozen pools; it bore evidences however of carrying; at times 
a very larg;e volume of water. It rises in the bijj glen of Niagzu to the north, and 
possesses an extensivt! drainage-area. After rain the river swells to a consideral^le 
stream, and transports (juantitic.'s of mud out into the lake. So far as 1 could see, 
no branch of this river joins the arm connecting the 'Fso-ngombo with the Pang- 
gong-tso. The Tibetans who were then encamped beside the ruins of Khurnak, 
draw such water as they need in winter from the bed of the Niagzu river. 



Fig. 224. ox THE SHORE OF A BAY OF PANGCONC- TSO. 

Afttir that we passed two frozen springs, and a third at the foot of the first 
cajic that we doubled; but this was not frozen and its water had a temperature of 
6.7 '. 'Phus to the eastern part of the lake a not inconsiderable supply of water is 
contributed directly by springs, and it spreads itself out on the top of the salt water. 
Hy the next cape the northern wing of the triangular ice-sheet had thinned out to 
a point; though in the newt bay we came to there was a thin film of ice, which 
undulated with the movement of the waves, the lake being then in commotion. We 
found similar thin films of ice in the next following bays; but the farther we advanced 
towards the west the smaller they grew, the water l)ecoming at the same time salter, 
and at length the ice came to an end altogether. ITorn one cape on the lee side 
a long narrow tongue of ice jutted out towards the north-east, a little distance out 
from tlie shore, and once or twice we observed patches of ice floating freely on the 
lake. I he effect of these in moderating the violence of the waves was visible a 
long way to the lee. In a word, the lake is not quite exempt from freezing, but 
this is confined, at any rate in December, to its extreme eastern part. The salinity 
IS slight: the sp. gr. at Camp CXLV was 1.0105. 
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The configuration of the shore in the case of the Panggong-tso is the same 
as in the case of the Tso-ngombo, the only difiertaice being that thv. mountains 
which border the former appear to be more massive and more compact, and the 
spurs they send out higher. Our journey l)eside th(! Panggong-tso necessitated our 
doubling one projecting rocky headland after another, these fijrming blunted ])enin- 
sulas with bays between them; and at the base of each of these rocky headlands 
lies a scree of stones and gravel, which rendered our march difficult and slow. At 
the inner end of the bays the ground was generally soft and level; it is more fre- 
(juently tinged with white than the soil beside the 'Pso-ngombo, saline deposits bc:ing 
of course the cause. We also ol:>serveil lower shore-marks, a proof that the lake 
is shrinking; on the other hand the well-cU!fined rampart I)eside th(^ freshwater lake, 
which I attrilnite to the pressure of the ice in spring, was wanting beside* this sc'cond 
lake: it was only in the east that we perceived a few rudimentary attem|)ts at such 
a formation. 

The Panggong-tso lies in the continuation of the 'Fso-ngomljo’s latitudinal 
valley, one of the biggest and most accentuattxl of all the latitudinal valle)s that 
we encounti'red in the. whoU^ of d ibet. In the light of the knowletlgi*. that we al- 
ready i)Ossess as to the orography of the country, it is not possible to say with 
certainty where this great valley begins; but one thing it is pretty safe to say: it 

does not begin at the lake near Noh, but it stretches, I feel sure, a good long way 

to the east of that lake, or rather east-south-east. I lere on the high j:)Iateau it is 
however less sharply defined and l:)Ounded by mountain-chains; anyway tlie mount- 
ains that shut it in are less considerable than those which hem in the two long 

lakes. On the plateau the valley appears moreover to divide into two more or less 

|)arallel valleys, one of which forms a continuation of that in which the lakes are 
situated, while the other is traversed by the 'rsanger-schar. Other latitudinal val- 
leys could, I have no doubt whatever, be found in western Tib(‘t which are just as 

wx*ll defined as this one, and run parallel to it, but what makes this particular 

valley so noteworthy is the presence ot the two long lakes, which so sharply and 

so distinctly mark its course. In one respect howawer this valley clocks appear to 
distinguish itself from its congeners, and that is in its relatively great depth. As 
w^e shall find presently, the Panggong-tso is 48 m. deep, and after its water has 
disappeared, this valley will be even deeper than all the others. Moreover the cir- 
cumstance, that from time immemorial the road betw'een Ladak and 1 ibet has al- 
ways run beside these lakes, has made this valley better known even to Europeans 
than all others in western Tiloet. There still remains however a good deal to do 
before we can venture to make safe deductions with regard to these matters. 
Captain Rawling\s map contains some orographical ieaturcs which appear rather 
strange. It is probable that here also the same parallelism obtains which governs 
the systems of the Himalaya and the Kara-konim, a parallelism in w^hich the two 
lakes also participate. 

Along their southern shores runs, as I have said, a path; it appears however 
to be difficult to travel along it, and, so far as could be judged from the distance, 
it is impossible for camels. Bushes grow not only on the shores of the bays, but 
also on the stony capes, and this on both sides of the lake, though on the north 
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they thin out in a remarkable way. By preference they appear to establish them- 
selves on that side of the rocky, stony promontories on which you would expect 
that they would find the smallest amount of nourishment and would be most ex- 
posed to the wind. As a rule, it may be said, that on these stony slopes the fresh 
and still living balghun bushes grow down at the bottom, only a few meters above 
the water; a little higher up they languish and appear to be on the point of perish- 
ing; while towards the top of the slope they are withered and* dried up, nothing 
being left except the stumps and knots of old roots and stems, often of consider- 
able size. Owing to the freqiuMicy with which this arrangement recurs, it cannot 
be the result of pure chance, 'bhe impression is borne in upon the observer, that 
the bushes which are now withered died in consequence of the recession and sub- 
sidence of the lake, with the result that their roots no longer reach down to the 
level of the water (fig. 225). Those in the middle zone are on the point of losing 
this connection; whereas those in the lowest zone are still fresh because they are 
able to satisfy their need for water. It is also noticeable, that the higher up the 
bushes are situated, the bigger they are, the explanation, no doubt, being that 
towards the bottom of the slope these are still so young that they have not yet 
reached the full period of growth, whereas those towards the top were fully mature 
and perfectly developed l)efore they withered and died. Thus the vegetation also 
seems to afford an indirect proof, that the Panggong-tso is subsiding, though 
this stadium is of com[)aratively recent date. 


Here, in this eavStern part of the 
lake, we soon discovered that the 
salinity is so slight that it is not even 
inimical to organic life. Wild-duck were 
quite common on its shores. And there 
evidently are Algcx; at all events we 
saw them cast up here and there on 
the shore. At low places, where the 
shore-line curves, we found vast quan- 
tities of mollusc shells, and they were 
bigger than any that we had hitherto 
seen. In one place we observed spe- 
cimens of the usual Crustaceans. On 
the other hand we observed no fish; 
presumably the water is too salt for them. The grass was on the whole bad; 
further on teresken and other hard scrubby steppe plants occurred. 

On those parts of the southern shore which lie more exposed to the west we 
frequently observed distinct lines, showing where old strand-terraces had been. In 
one place there were seven such lines one above the other, the highest of which 
appeared to correspond to that which we last measured. 

A blunted cape occasioned us no difficulty in getting past it, because at the 
foot of the mountain was a steep scree of stones. Everywhere where they reach 
all the way down to* the water\s edge, these stones were panoplied as it were with 
ice, each individual piece being capped or crowned with a thick, white coverlet, and 
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this arises wlien the waves beat against the stones, chilled as thtty are during the 
night (figs. 226 and 227). Wherever the shore is flat and forms ba)'s, it is often bordered 
with a narrow fringe of ice lying on the dry ground, and presenting in j^rofile tlie 
appearance shown in fig. 228. Its edge is as a rule 19.5 cm. high and is al)ruptly 




Fig. 226. 


broken off. It would however be rash to conclude from this, that the lake had dropped 
to the extent indicated since the narrow strip of ice froze; it is nioie piobable that 
this ribbon of ice originated as a consequence of the beat of the waves. Nevertheless 
the diminishing inflow from the Tso-ngombo in autumn and winter will of course 
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cause the Panggong-tso to drop, and this result will be further accelerated by the 
evaporation and the shortage in other supplies of water. 

Next followed a stretch of open, flat country round a bay; there we passed 
a little protuberance on our left hand, making a free-standing promontory in the same 
bay. On another similar mountain-knob a flock of sheep were grazing round an 
obo. 'I'his little littoral plain continued to increase in breadth and formed a blunted 
peninsula. It sends out a cape towards the south-east, forming the western boun- 
dary of the bay just mentioned; near its inner part it too had a narrow ribbon of 
ice. I'lie plain is crossed by an erosion channel cut 3 '/2 m. deep ; it is.sues out of 
a side-glen coming down from the north. Although it was then dry, one or two 
patches of ice still remained in the bottom. It is surrounded by numerous balghun 
bushes and yielded some grazing, although then hard and yellowed. The predo- 
minant rocks throughout this locality were green and black schists. The name of 
the place was Siriap, rendered Suriah on the English map. 

At last on 1 1 th December the w'eather 
was suitable for a trip on th'e lake, there being 
only the softest of breezt;s from the t;ast, though 
the sky was tiverywhere covered with heavy 
clouds; and of the higher reaches of the mount- 
ains, in w'hich, to judge from what we saw after- 
wards, it was then snowing smartly, \vc saw 
nothing. On the soutli the mountains were grow- 
ing increasingly more massive and more imposing. I am fortunately able to arid 

one or two photographs of them. Our Tibetans called them Manigangri. Snow 

also fell on the main range on the north .side of the valley, as we saw from 
occasional glimpses of it which we caught through the side-glens. 

I now sent one of my Cossacks, 
together with a boatman from Lop, to 
make sountlings. From Camp CXLV 
^''8- they steered towards a cape that bore 

S. 65'^ W. In the course of the 

afternoon a keen wind sprang up in the south anti soon the lake was white with 

pursuing waves; but by then my men were safe over on the other side. They 

then proceeded to travel along it towards the west, while 'rschernoff, the Cossack, 

made a preliminary map of it. At sunset, when they made a fire, we .saw th6^ 
camp bearing S. f W. To the results of their trip I shall return later on. 

Meanw'hile the rest of us also pushed on w’est, keeping along the shore, which, » 

being flat and soft, was scored by a great many gullies, all serving to carry water 
out of the transverse glens through the mountains on the north. One of these 
watercourses is of notew'orthy dimensions and terminates in a bay deeply penetrat- 
ing inland, and sheltered in part against the southerly wind by a projecting penin- 
sula, with two small promontories that jut out north like barbs. The penin.sula is 
built up of crags ot green schist, w'ith steep sides. At the foot of the crags was 
a scree or terrace of gra\'el-and-shingle and pebbles, the spaces between the larger 
stones being filled in with sand and fine material. They are as though they had 







stopped up pluggM hard by the water/ that the whole now forms a 
angleV com^^ as conglomerate. The upper surface of this terrace 

was then about above the level of the lake. But it has been subsequently 

, underjinin^ by the waves to such an extent that its outer edge has for the most 
part broken off. Between die rocky wall and what survives of the crumbling ledge, 
and on the outside of the heaps of fallen material, runs the track, only one meter 
t«-oad (fig 229). For a caravan of sheep, marching one behind the other in Indian file, the 
path is passable enough, but for camels it is quite impassable. Fortunately the lake 
at the base of the scree was so shallow, that we were able to lead our camels rountl 
one by one. The temperature of the water was + 1.9°, so that it was considerably 
warmer than it had been farther east, the difference being undoubtedly due to the 
greater depth of the lake in this part. 

We now travelled for a space towards 
the south-west, the shore being scalloped in 
the usual way with rocky headlands, parted 
by bays of regularly curved outline. Upon 
each of diese bays there debouch as a rule 
one large glen and several smaller ones; and 
at the head of the larger one we generally 
saw a more or less conspicuous peak, pro- 
bably belonging to the main range or one 
of its more important branches. As in the 
case of the 'rso-ngombo, so here again we 
w'ere able to distinguish two different kinds 
of shore formation ; one being, like the plain at 
Siriap, convex towards the lake (fig. 2 30), a peninsula in fact, while the other is concave, that 
is to say a bay (fig. 231). The surface of the former is slightly and irregularly undulating and 
consists mostly of sand; the latter slopes slowly and regularly up towards the foot 
of the mountains. These flat peninsulas are not however so frequent as the bays, 
and in the case of the latter the same type recurs so invarial)ly that one might al- 
most imagine them to have been cast in one and the same mould. The southern 
shore appears to exhibit on the whole the same configuration. It was how'ever 
practically impossible to map it from the north side of the lake; both perspective 
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and distance were deceptive. All the 
great chains and their spurs presented 
themselves foreshortened, in the way 
shown in fig. 232, which gives the 
appearance of a peak with two or 
more wings. On both sides ntinor 
glens debouch, and at the head of 
the principal glen we would see the 
outlines of a huge main range. I was 
mislead in this way by G5; after 
getting well past it, until it bore 
south-east, 1 saw that it presented 
quite a different appearance, being altogether unimportant, merely one of the 
extreme outside protuberances of a fork of the mountains (see fig. 233), crowned 
by several others that rise a good deal higher; when we saw it foreshortenetl, 
due south, these were masked by the lower swelling. In the latter case the entire 
section has a flat appearance; but in the former it develops a wealth of relief 
details hitherto unsuspected. The shore-line, which looked so straight when viewed 
from the distance, is in reality very sinuous and devious. On the north side 
of the lake we actually travelled sometimes towards the south-east and south on the 
east side of each successive promontory and north on the west side. 




Fig. 234. Mg- 235- F'g- *36- 


In the vertical face of a rocky promontory we discovered five natural grottoes, 
which had clearly once been excavated by water (figs. 173 and 174). In this locality 
the bushes grew by preference on the level strips of shore at the inner ends of the 
bays. Grass was remarkably rare. . 

VVe often observed beach-lines and strand-terraces; but it was only those at 
the bottom that we were able to study; owing to the steepness of the shores those 
higher up were not as a rule visible. A common type among tliese lower terraces 
is that reproduced in fig. 234. It presents the appearance of a broad ledge of. 
detritus and gravel-and-slungle, compact and stone-hard; and not seldom there w»e,» 
three of them, each more or less undermined by the waves. The highest may baift- 
been 10 m. above the level of the lake, the middle one 5 m., and the lowest 
m. They occur of course on those parts of the shore in which the condition^^^' 
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favourable; that is, where there exists a rocky slope with a steep fall and an ac- 
cumulation of weathered materials at its base. These ledges furnish a striking jjroof 
of the fact, that the level of the lake is constantly falling. 'I'he upper part of each 
of these terraces will thus have been for a certain period an abrasion surface; after 
the lake has then dropped one or two meters, the base of the terrace will begin 
to be eaten into by the waves, and so become undermined, the result being a pro- 
jecting ledge or cornice. 'I'he tenacity of the material is so great that the ledge 
■will often project several meters and form a sort of roof over a grotto (fig 235). I'lie ter- 
races are, as it w'ere, cemented to the face of the solid rock and occur with the 
greatest frequency on the eastern and western sides of each ]>eninsula. I'or long 
distances these terraces make first-rate, level paths; but in consequence of the ravine- 
like gaps in them they are unsuited for a camel-caravan. A caravan ctjrnposed of 
camels must find its way along down below them. 



'I'he ground next the water in the penetrating bays consists of schor, that is 
to say, saliferous mud, often white with salt on the surface. Quite close to thv. shore- 
line runs a sandy rampart a coujile of decimeters high, formed by the beat of the 
waves. Farther away the ground consists entirely of gravel. In the accompanying 
illustration (fig. 237) the regularly curved lines indicate these low ramparts of sand 
and gravel, which frequently, though at a considerable distance, reproduce faithfully 
the outlines of the existing shore. They are in fact mementoes of the lake’s latest 
period of subsidence. Fig. 238 shows a series of these strand-ramparts in profile. 
That side of each such rampart which looks towards the lake is of course always the 
longer, the more distinct, and the steeper; sometimes the inner one is absent altogether. 



After a difficult promontory, round which the men were forced to carry tlie 
more valuable part of the baggage, the shore ran towards the north-west. 1 ossi y 
this is the reason why the vegetation — grass, scrub, and bushes alike J 

came to an end, the shore being then of course more direct y exposec o e win . 
Even in the .bays that are relatively more sheltered there ts an entire absence of 
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vegetation. Generally the northern shore of the Tso-ngombo is richer in vegetation 
than that of the Panggong-tso. 

Under the force of the strong southerly wind which was then blowing the 
weaves thundered against the beach, their abrasive energy being quite impressive. 
All day we failed to observe any mollusc shells, nor did we see any Alga:, thd^gh 
a certain striped appearance of the water a little way out suggested their pre.sence. 
Of ice there was not now a trace to be seen. We passed the last in the deeply 
penetrating bay which I have mentioned: there several freshwater springs gush out, 
and it is their water, spreading out over the salt water, that freezes. Moreover 
the south wind, wdiich was then blowing, effectually prevented the formation 
of ice along the northern shore. 

After another difficult promontory we came to 



a large bay, with an excellent, level strand. On its 
eastern side we found the merest sprinkling of grass, 
and on its west side four or five bushes, and higher 
up, near the eroded watercourse that runs down into 
it, some scrubby japkak. It was on this side of the 
bay, under the shelter of a rocky headland, that we 
pitched Camp CXLVI. 'Fhe locality is called Gar. 
We did indeed discover a well at the edge of the 
lake, but its water was very little better than that of 
the lake itself. The sp. gr. of the latter was i.oiosor 


a shade saltcr than at the preceding camp. All the way the prevailing rock was 
crystalline schist, black, dark green, and light green. So far as we were able to 
judge from the distance, the southern shore has a more abundant vegetation than 
the northern, partly because its level and soft strip of shore is very much broader, 
and partly because it is better screened against the wind. Its colour was yellow, 
and in one place we observed a large herd of yaks. 

Along the rocky brow of the promontory at the eastern foot of which we were 
encamped we perceived distinct traces of an old road, roughly made by utilising 



Fig. 240. 
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the outcrop heads of the broken strata and levelling up with flat pieces ot'slab (see 
fig- 239)- It runs at least to m. above the existing level of the lake, and was used 
at a; period when the lake advanced quite up to the base of the rocky wall. After 
the lake retreated from a to b, the gravelly scree came into view, and there was 
no '^nger any need to have recourse to the road above, (ienerally in proportion 
as the lake drops so does its shore become increasingly more favourable for march- 
ing on. Formerly the difficult rocky headlands were more in number than they 
are now. 

Fig. 240 gives a schematic idea of how 
such a bay as that at Gar is constructed, and 
this may also serve as a ground-plan for most 
of the other bays that we came across. From 
a summit in the nearest main range two spurs 
run down at right angles to the shore, where 
they terminate in bold headlands. From each 
of these spurs a number of minor offsets jut 
out, more or less at right angles, and arranged 
like teeth in such a way that each »tooth» is 
backed on the opposite side of the spur by 
the space that intervenes betw^een tw^o other 
such »teeth». At the very end of the glen next the lake appear the old strand- 
ramparts; these are at the greatest distance from one another in the middle, but 
because of the increasing steepness they lie nearer together at the sides (fig. 241). iwom the 
lake-shore below no sign of the glen watercourse can be seen; ihough when you 
climb up above the highest terrace it becomes easily perceptible, split how’cyer into 
several delta-like arms. The reason why the watercourse is not visible farther 
dow'n must be that, when in the rainy season the doubtless copious ilownflow' of 
water is checked by the highest rampart, long lagoons and i)Ools gather on the 
inner side of the same, and in them the sediment settles, hrom these dammed up 
pools above the water trickles dowm to the next rampart, where it again gathers 
into similar lagoons; and in like manner at the third, until finally it reaches the lake*. 
It is this dispersion and distribution of the water that prevent a main wattTcourse 
from originating in the middle of the glen, and the same circumstances explain why 
the ground above each rampart is generally level, this being the effect ol the 
sedimentation. 

During the night of the ii — 12th December there sprang up an exceedingly 
heavy storm from the north-west, and it continued all the next day with undiminished 
violence. Our camp however, which lay on the leew^ard side of the western pro- 
montory of the bay, was perfectly protected; but outside the promontory the lake 
was lashed into foam, while breakers thundered against the beach and the wand 
whistled through the mountains. The southern shore was completely hidden by snow- 
clouds; a snow-storm was raging on the Panggong-tso, and we seemed to realise 
how the wind, sweeping across its level expanse, and being forced in betW'Cen those 
Vast mountains, sensibly increased in intensity, driving as it w^ere through a natural 
tunnel or rifle*"barrel. 
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Fig. 242. A TYPICAL BAY OF THE NORTHERN SHORE OF PANGGONO-TSO. 



Fig. 243. UP TO THE DIFFICUI.T PASS. 


The track then skirted first the promontory next the camp, and next a smaller 
similar promontory which separates two little bays from one another. After that 
came a lar^e cape like that which I have described in our preceding day’s journey, 
and north-west of it followed a more deeply penetrating bay. This last is bordci”^ 
on the west by a large, compact mountain spur, which does not allow of any pa^; 
sage round it at the bottom. The Tibetans had warned us of this place and pfC?-; 
dieted that it would be practically impos.sible for us to get our camels over 
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crossing thci outlet of the big, broad glen that debouches upon the bay, we made 
a temporary camp at its western side, while we examined the base of the rocky 
s|)ur. It turned out that it actually was impossible to advance. In two places the 
headland plunges vertically down into deep water, so that a man on foot could not 
possibly get past. The path that leads over the hindrance is a mert^ trifle for j aks, 
sheei), and men on foot, nor does it occasion any real difficulty to horses; l)ut we 
had our camels to think of. 'The path climbs straight up the mountain side to the 
to|j and we had to sacrifice a couple of hours in making a zigzag track with axes 
and spades, and up it we then pushed and hauled our camels one by one. From 
a very awkward clay-slate knoll that lies half-way u]) to the pass I made the 
accompanying sketch (fig. 244) of the glen, looking down it and including the view 
across the bay and the lake, which, the snow having then ceased, lay spread out 
before me in all its glorious majesty. The path runs for the greater part of the 
way along the inner or northern side of a side-wing of the spur that terminates in 
the impassable headland. The summit of the pass is marked by a heap of stones, 
crowned with streamers on a pole. Thence the scene which unfolded itself was 
even more impressive: we commanded the entire north-western part of the lake, 
and saw how it is embedded between immense mountainous masses, clothed from 
base to summit with snow dropped by the last snowstorm. It was of course more 
particularly the southern shore of this peculiar lake, with its uniform breadth, which 
fettered our attention. It was easy to see that there exist on that side no 
difficult passages such as those which we had to surmount on the northern shore: 
the strip of strand is broad and level, though a great number of transverse glens, with 
gravelly screes, open out upon it. One of these is particularly large, and in the middle 
of it there was a gleam as of water. Right away at its head rises a chaos of gigantic 
crests, peaks, and chains. We were not however allowed to enjoy this fascinating 
spectacle for long, for the storm broke out again, and raged with unexampled violence, 
and in less than a minute we were chilled to the bone and almost frozen, 
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Fig. 245. A DIFFICULT ROAD FOR CAMELS. 


The descent on the west was very little better than the ascent. At first it 
was easy, for we went down the gently inclined slope of the crest of the spur, but 
eventually we came to another place that was absolutely impassable for camels. The 
path clings like a coping to the side of a precipice, but it is too narrow for camels, 
b'ortunately we were able to take them a roundabout way, though even that was 
down steep, barren slopes, until they reached the next level expanse of shore, arid 
there we pitched Camp CXLVll. The locality is said to be called Schovoto, and 
there we found a well containing perfectly fresh water, and also some bushes and 
japkak scrub. 
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CHAPTER XXI. 


THE WESTERN PANGGONG-TSO. 

The configuration of the shore west of the pass is more irregular than usual, 
and the scenery wild and fascinating owing to the capricious relief. Here occurs a 
circular bay, with a relatively narrow opening towards the lake. On the east it is 
bordered by the spur which we had just crossed 
over. bToin this a pointed cape projects west, the 
sides of which go sht?er down into the lake. 1'hen 
follows a flat (ixpanse of shore, which seems to owe 
its origin for the most part to the fact, that the 
sediment washed down from the mountains has been 
carried to the leeward side of a smaller cape and 
has there accumulated. This inclosed bay sweeps 
round for a great part of the way in a regular curve, 
while the usual strand-ramparts, marking the lake’s 
subsidence, are visible on its flat expanse. On the 
west the bay is bordered by a cape of a more unusual 
shape, namely a naze projecting .southwards and 
bearing a solitary knoll at its extreme tip. 

d'he flat ground in the outlet of the eastern 
glen has something of the appearance shown in fig. 

246. The darker lines indicate the outline of the 
base of the hard rock; the outlets of the side-glens 
are occupied with yellow gravelly screes, descending 
steeply towards the principal glen. The flat scree of 
the latter is furrowed by a number of watercourses 
more or less deeply incised. The deepest is only V2 
m. down, but its sides are vertical, a proof of the Fig. 246. 

energy of the erosion. This watercourse reaches 

down to the lowest strand-rampart, but is not now able to break through it. As 
however this rampart is low, it is fair to assume that it is occasionally broken 
through when the torrent is especially big, but that the action of the waves builds 
it up again. 

Hedin^ Journey in Central Asia. IV. 
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Owing to the cloudy weather and the snowfall of the last two days the tem- 
perature had risen; on the night of the i ith — 12th Dec. the thermometer only 
dropi)ed to — 7.5^. 

On the 13th December the wind again blew hard from the west. We were 
then travelling towards the north-west, and thus had on our left the cape with the 
terminal knoll, showm on fig. 247. The cape rises at its highest 3 m. above the 
levt:l of the Panggong-tso, and at its narrow^est part joossesses a little lake, about 
10 m. in diameter, then frozen. Beside it we observed signs of higher levels, and 
it cannot be long since the little knoll formed an island close to the shore. In the 
Panggong-tso, l)y the w'ay, we did not see a single island. After that the shore 
continued to be uncomfortable, being steep and stony, and we often had to level 

it with our spades and roll aside big 
stones that lay in our w^ay. Next 
follows a large bay, not penetrating 
very deeply inland, with a level shore. 
Fig. 247. on which bushes and scrub were 

growing. On the west it is bordered 
by a pronounced headland, which forced us to incline south-west, and after that by 
following the shore \ve were turned for a pretty considerable distance towards the north, 
passing a couple of small pointed capes. The shore there is extremely picturesque. 
'Die cliffs, consisting of black and green schists, dij) 70"^ towards the south; the faces 
of the rock are often as bright as metal and glittered in the sun. Below the cliffs 
we had^ the whole of the way, the above described terraces of »cemented» gravel- 
and-shingle, masking their base up to 8 or 10 m. above the lake. P'ig. 248 shows one 
such terrace, and furnishes a proof that these formations are parasitic in their nature, 
and owe their origin to the saltwater operating amongst the disintegration material, 
both coarse and fine. Off these terraces tht; lake always appears to be of consider- 
able depth; at i:ven only a few meters from the shore the water has a dark look, 

dliese loostdy affixed tt;rrace-formations are not seen higher up; the reason prob- 
ably is, that they have been destroyed by the atmospheric agencies since the lake 
dropped sufficiently to expose them. 

After travelling for a space towards the west- 
north-west, we approached a peninsula jutting a fairly 

long way out; but it is so low that we were able to 

march straight on over it by a lower threshold pass. 

West of it lies a l)ay with a level strand, on which 
japkak scrub was growing luxuriantly. Here, but 
only on the sheltered side of the scrub and the erosion 
terraces, a few patches of snow were still lying, left 
from the last snow-storm. Upon this bay debouches 
a fairly big glen coming from the east. The brook 
that courses down it has excavated a channel 3 m. deep with vertical sides; but it 
is not until it almost reaches the lake that it exhibits these emphatic results of 
its energetic erosion, for at only a couple of hundred meters higher up the water- 
course was so shallow that our camels were able to cross over it. The explanation 
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of the difference lies clearly in the subsidence of the lake. If we supi^ose that the 
lake-level is at a (see fig. 249), then the erosion terraces will be relatively low. 
After a time the lake-level will drop to b, and as a conseciuence of that cataracts 
must be formed in the lowest part of the glen. 'I'his again will in a high degri^i! 
increase the erosive power at that point, and this enhanced erosive activity will 
advance slowly upstream. At about 200 m. from the existing shore it was (juitt; 
easy to discern the point to which the brink of the cataract has receded. In pro- 
portion as the lake drops, the greater will grow the energy of this Progressive 
erosive activity, and the higher will grow the steep erosion terraces which fenct; 
in the watercourse. At the bottom, next the lake, they are now 3 m. high. All 
the indications connected with the outlet of this glen seem to suggest that the lake 
is shrinking at a fairly rapid rate. In any case the shrinkage is so rapid that the 
erosive activity is unable to keep pace witli it; for were it able to do so, there would 
be no cataract sill in the channel. At the time we saw it, the channel was perfect- 
ly dry\ 

The next peninsula is formed 
by a rocky spur with steep sides. 

This we had to cross over, and at its . 

wc-stern foot, that is on the (tastern side of a de(;ply penetrating bay, we [)itch<!d 
Camp CXLV'^llI. The locality is called .Sertse, on tlie Mnglish map Ciuirtse. II(;re 
d(!bouches from the north a very broad glen, the outlet of which constitutes th<; 
relatively extensive plain of Sertse. It was here that I was met by a relief carav an 
sent out from l,adak. 



Fig. 250. CAMP CXLVni. 


At last on 14th December vve had fine weather, a perfectly clear sky and a 
gentle breeze from the west. The mountain panorama of the southern .shore now 
stood forth in all its glory, brilliantly white and blue. In its higher regions we could 
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Fig. 251. CAMP CXLVIir. IN THE FOREGROUND THE TERRACE FROM WHICH THE STREAM 

ISSUES. 



Fig. 252. CAMP CXl.Vni. TENTS OF THE LADAKIS. 


just make out what we guessed to be occasional .short glacier arms. Directly op- 
posite to us, or S. 43“^ W., were the village and fields of Man, and beside a glen 
traversed by a spring-fed stream were houses and steadings in several places. 

Quite near to our camp and close to the lake-side a copious spring gushed 
out. With the temperature of the air at — 6 . 0 ^ at i p.m., the temperature of the 
water in the bay was -f 6.1°, the difference being attributable to the spring just 
mentioned; for the temperature of the spring-water was + i6.a°, so that the water 
was tepid. It was as bright as crystal and perfectly frCvsh, and issued in a continuous 
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stream at the base of a vertical terrace i V2 m. high; it gives rise to a rivulet, 
which, about 10 or a dozen meters lower down, makes its way into the lake. By 
its means the water in the fairly land-locked bay is kept relatively warm and fresh. 
The spring rivulet crossed the bay in a curving current, from which steam arose all 
day, even when the sun was shining, thus giving rise to a strange and unusual 
spectacle. In the morning the clouds of steam were so dense that they hid the 
southern shore almost entirely from our sight. In the rivulet from the spring ;Mga; 
were flourishing and the usual Crustaceans were present. 





Fig. 253- » 39 •> 4 °--' 4 o-o 4 o >5 40-35 3^t7i 3^>-'}a 33.5^ ,4o.r.o 28. j 

Bre.idth 


South. 


11,800 m. Horizontal scale j : 100,009. Vertical scale =rT i : 10,000. 


The stormy days made; me somewhat anxious al)out 'I'schernoff in his trip 
across the lake; but once (ir twice we had seen him and his companion, and their 
liivouac fire, on the opposite shore; from this we knew that they had not been 
caught in a storm out on the open lake, which in consecjuence of the high waves 
would have bec;n decidedly dang<;rous. We now at length caught siglit of the skiff 
steering straight for our cami) from the locality of Man, a little east of the village. 



Fig* 254. LADAKIA TENT AT SERTSE. 


The weather had prevented them from taking more than two series of soundings. 
These were however sufficient to prove that the Panggong-tso is not only bigger 
and broader, but also deeper, than the Tso-ngombo. The first series started from 
Camp CXLV and ran diagonally across the lake towards the S. 65° W., a distance 
of 1 1,800 m. Soundings were taken at 15 stations, that is, once ever>' quarter of 
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an hour during the journey, the speed of which was controlled by the velocity instru- 
ment. The result is shown in the accompanying profile (253); from that it ap- 
pears that the southern side of the lake is only a trifle steeper than the northern side. 
'Fhe profile proves that the basin of the Panggong-tso is characterised by the same 
feature as that of the 'rso-ngombo, namely its bottom is extraordinarily level, form- 
ing in fact a trough, which from its deeptist point, 40.35 m., slopes with the utmost 
giintleness up towards the shores, but upon approaching close to these it ascends 
rather abruptly. Throughout by far the greatest part of its area the depth varies 
(extremely little: in ten out of the fifteen soundings the variation was not more 
than 3 m. 


South. North. 


255. 25.85 Also 45-88 39*00 ^ 22.05 

Breadth = 51250 m. Horizontal scale = 1 : 100,000. Vertical scale = i : 20,000. 


From the cape where this line of soundings terminated, the two men followed 
the southern shore, and the Cossack made a preliminary map of it. Next day, 
as a violent gale was blowing, they were only al)le to traverse a short distance to 
another i)rojt‘cting cape. The third day they followed the shore fartluT towards the 
north-west, passing a village of 5 or 6 houses, with one or two willows growing 
beside them, and spent the night in a second village, consisting of a dozen scattered 
huts. On the 14th December they continued on to Man, which consists, they re- 
ported, of about 25 houses. They were everywhere received with the greatest 
hospitality by the people, who supplied them with provisions,* and whilst the storm 
lasted l(Mit them a horse to carry the skiff. From Man they steered N. 26' K. to 



Fig. 256. A DAY WEST OF SF.RTSE. 
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our camp at Sertse, a tli.slance of 5250 m., takinjj 5 soundings on tlie way. Along 
this stretch the deepest place was 47-50 ni., situated as before rather nearer to the 
southern shore tlian to the northern. This depth corresponds almost e.xactly to 
the greatest which I first sounded in 'I'ibet, namely in the freshwater lake between 
Camps XXXVIII and XXXIX (1900), where the depth amounted to 48.67 m. riius 
according to onr soundings, the Panggong-tso is 16 m. deeper than the 'deepest 
part of the Tso-ngombo. Generally it holds good with regard to these soundings, 
that the depth increases towards the west, so that possibly there exist even greal(.r 
depths west of the line last sounded, though it is more probable that tlie lake 
bottom soon begins to rise towards the level plain situated at the western <md of 
the Pan^ironir-tso. 



Fig. 257. FROM CAMP CXLVIII. 


December isth. At Sertse we divided. The caravan made a detour, start- 
ing up the big glen which opens on the north, and then crossing over a relatively 
easy pass, in an offset of the hills, so reached the next camp beside the next bay. 
I'his was at all events an easier route than that which I followed along the water’s 
edge. After riding a considerable distance acro.ss the steep gravelly slopes, we 
climl)ed painfully up to the pass, situated in the crest of the spur that forms the 
eastern boundary of the next bay. The pass is crowned by a cairn of stones. 
Over on the other side we followed the shore towards the north-west at about 40 
to 50 m. above the lake. The shore-line is pretty straight and the mountain-slopes 
are not interrupted by any noteworthy glens, watercourses, or ravines. Down be- 
low, at the base of the slope, there is generally a narrow fringe of flat shore, a 
few meters broad and occasionally running out into miniature capes. I'he bottom 
of the abrasion terrace consists of white sand and gravel, imparting to the bright 
lake water a light green colour. As we rode along up above, we could distinctly 
see^ how these white patches at the bottom were far broader on the east side of 
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each little cape than they were on the opposite western side. The difference is 
due to »shore translation*, the effect of the waves l)eatinjj obliquely upon it, and 
bit by bit transporting the material to the leeward side. 



a=:waves. b=shallow patches, c— capes. 
Kig. 258. 


After that we approached a fresh bay and followed its eastern side due north, 
pas.sing on the way two stone sheepfolds in a locality called Hung, or Illung, as the 

English map spells it. Instead of continuing on beside the pass, which was said 

to be difficult from that point, we struck up the glen that opens upon the bay, and 
leads up to a little joass. The English map does not .show any path at all along 
the lake-side; the route over the pass is certainly always used. The ascent is steep; 
the track keeps all the way to the watercourse; and the mountains on both sides 
grow relatively lower and lower and apjiroach nearer to one another. Even the 
fresh horses which had been brought us from Ladak felt the climb, for they fre- 
(juently had to stop and rest. Small patches of snow still remained here and there. 
The [)ass itself (alt. 49 1 3 m.) is flat and rounded, and is crowned by a cairn of 
stones. Here again we had an ojjportunity to enjoy the glorious view. The lake 

was as if confined in a narrow trench far down below our feet, and in com- 

parison with the world of mighty mountains which encircle it on all sides, it ap- 
peared quite insignificant. To the north-west were immen.se crests; on the .south 
shore a labyrinth of mountains .said to be called Jagtse-bombo. Tht; spur which 
extends .south-west from the pass appeared to be connected uninterruptedly with 
them, so much so that it was difficult to make out how the lake penetrates be- 
tween them. 

The descent from the [)ass towards the north is at first rather steep; but tht 
descending watercourse with its fltal 7 oes[ .soon turns to the north-west, and the slopt 
then grows gentler. Below us we beheld the innermost part of a bay of tht 
Panggong-tso, namely the bay that penetrates farthest inland. As it approaches tht 
level shore, the glen widens out considerably. On our way down we passed 01 
the left a small detached rocky knob. Except for some teresken and grass, botl 
extremely thin, growing on the flat shore belt, the country was very barren. W< 
pitched Camp CXLIX at the very head of the bay in a locality called Solung-tschok 
the name on the English map being Soulon-kiok. There a spring gushes out a 
the very edge of the lake, the temperature of its water being -f 15.1°; but it tricklec 
out so slowly at the foot of an overhanging terrace that it took a considerable tim' 
to get a can filled. The sp.gr. of the lake water in the bay was 1.0102, conse 
quently less than in the places mentioned before, a fact which suggests that spring 
issue at the bottom of the lake. Notwithstanding that the bay is well protected b 
the great sj^ur on its western side, it was nowhere frozen. Our new guides de 
dared that summer and winter alike the lake maintains the same level; but it i 
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iitde likely that they have taken any note of the changes which may have occurretl 
Here again famparts and rings of white salt indicate that the lake for- 
merly reached a higher level. 




Fig. *59- SOME CROUPS of the LADAK REI.IEF EXPEDtTlON. 


The bay is long and narrow, and picturesque, and penetrates inland a distance 
equal to the breadth of the entire Panggong-tso; in fact it resembles a fjord clasped 
about by vast mountain-spurs. On the southern shore is the village of Pangmik 
with three steadings. The day was genial and still; but in the afternoon the sky 
was covered with dense clouds and some snow fell. It was a long time since we 
had WitpeS^d the fall of snow; but in this respect that winter was said to be quite 
ex<^ptidhad«.;.';v/v; r'- ^ 
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On the i6th December we at first followed the shore for a space, passing a 
cape and a bay; but at the base of the next cape we turned away from the shore, 
and went up a sort of ravine between rocky heights, which took us to the west- 
south-west, though afterwards we travelled for the most part on soft detritus, having 
quite close on our right the upper course of the deep-cut erosion channel. The 
pass itself is flat, and scanty scrub was growing. The snow increased in quantity 
the farther we advanced west: at the west end of the lake it even lay on the level 
ground, and not on the crests and slopes of the mountains only. The western de- 



clivity from the pass is more gentle than the eastern, and is smothered under 
sand, both soft and deep. This brought us over the great spur that borders the 
big bay on the west. It would probably be impossible to get round its extremity. 
From Camp CXLIX we counted on its eastern side also six capes, one 
after the other, and all having a steep descent into the lake. All the same the 
route via the pass means a considerable detour. 

After passing the outlet of a considerable glen coming from the east, we 
again approached the shore. Looking back towards the east we then saw only 
one less accentuated cape of the big spur, the reason being that the last bay on the 
north side of the lake does not penetrate very far inland. After passing yet 
more cape, we turned our backs upon the extreme north-western bay of the Pang- 
gong-tso and crossed the lacustrine plain towards the outlet of a glen which we 
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saw gaping wide in the south-west. This lake does not end like its eastern neigh- 
bour in a point, but in two bays of the same size, separated from one another by 
a gentle outswelling of the shore-line. 'I'he surface features in the north-western 



Fig. 26 f. WESTERN PANGGONG-TSO. 



Fig. 262. ON THE ROAD TO THE PASS* WEST OF SERTSE. 


continuation of the great water-filled latitudinal valley are however very different 
from those of its eastward continuation. In the latter direction we found the country rela- 
tively Open, there being two broad, flat valleys, which may be regarded as the 
continuation of the lacustrine valley. Westwards however, while two glens again 
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Fig. 263. VIEWS FROM THE PASS WEST OF SERTSE. 



Fig. 264. ON THE PASS OF DECEMBER 1 6. 


debouch upon the lake, one from the north-west, the other from the west-south- 
west, they are both narrow and deep, and in point of scenery have nothing in coni- 
mon with the l)i^ latitudinal valley which contains the Panggong-tso. The level ex- 
panse which forms the direct prolongation of this lake is narrow and insignificant, 
and is bounded on the west by the imposing mountain-mass that separates the two 
glens one from the other. 

Ihis little plain is however of rather a peculiar character, for it very closely 
resembles a miniature desert. Its surface consists exclusively of soft sand, arranged- 
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VIEW OF THE. SAV AT CAMP CXLIX. 
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Fig. 265. THREE OF OUR I.ADAKTS AT RERTSE. 


in sedimentary dunes, srenerally dispo.sed in lon^ lines, and often with scrub growing- 
on them, which coi^erts tlrem into small mounds of the usual East I'urkestan cha- 
racter. I'he plain is crossed diagonally byi a^-river-bed of the; highest importance, 
about 6 m. deep and in general a hutidfed%iT5jaters or so broad, and inclosed be- 
tween scarped erosion terraces, which show- admirably the several layers of clay and 
sand. At the bottom lay an almost continuous ice-sheet, broken only in the middle 
by a long, narrow bank of sand and mud-. No running water was however visilile, 
though possibly there may have been a current underneath the ice 'I'his river 
issues wholly out of the glen which we saw opening to the north-west, though high(.-r 



Fig. 266. THE NORTHWESTERN BAY OF PANCGONG-TSO. 
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Up it is formed by two other glens, of which the one on the south is the larger, 
having energetically cut its way clown into tlie immense snow-clad mountain-masses. 
Even the surface of the plain itself was thickly dotted over with thin snow-drifts; 
but heavy drifts were accumulated against the western escarpment of the river. To 
judge from the energetic sculpturing, vast quantities of water must make their way 
down this channel in summer, and the winter in the western extremity of the lake 
will then be a good deal freshened up. 



Fig. 267. OUR l.AST TIBETAN. 


After traversing the remainder of this lacustrine plain, which is known as ; 
Lukkong, and on which we came across three tents, we approached the sharply 
defined edge of a steep terrace or platform built up entirely of detritus. Its eastern v 
margin is in fact so sharply accentuated that it might readily be considered, 
takenly, as a former position of the right bank of the river, the stream having 
sequently shifted farther to the east and destroyed its own left bank. However 
soon descended from this platform and found that its opposite face, looking upC^^: 
the outlet of the southern glen, bears precisely the same appearance as the 
face, which suggests that it has been modelled by the stream that, flows dowjfi 
glen. This however is not the case. The platform terminates in a point 
out towards the south-east and it simply consists of the continuation of the 
headland which rises above it, or rather of the flattened gravelly scree at 
The most surprising thing however is that in the southern glen^ into 
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which we now entered, there is no drainage-channel whatever, althougli I fully 
expected to see one of the same size as that in the north-western glen. There was 
it is true, a tiny rivulet; yet it was quite insignificant, and did not belong to the 
main glen, but came out of a small side-glen that pierces the mountains on the 
south. Of this puzzle we were soon to discover the explanation. 



The btjttom of the valley, which ascends slowly and irregularly towards the 
south-west, is completely choked with gravel and stones, wholly products of disinte- 
gration, which have tumbled down from the surrounding mountains and make the 
track exceedingly uncomfortable. We passed a very beautiful obo, consisting of two 
stone kists, one, on the east, covered with w'ell-carved Mane formul.e, the other, 
on the west, bearing poles and flags. Soon after that we approached a little pass, 
and there we discovered the explanation of the puzzle, an explanation which throws 
a most interesting light upon the orographical problem as a whole. The pass is 
so low and slight that it would escape notice were it not that the watercourse which 
emerges from it runs to the west, betraying that the surfac(i slopes in that direction 
and not towards the lake. Consequently the obo in the glen by which we ascended 
marks the western boundary of the hydrographical area of the Panggong-tso, and 
we had consequently now entered the drainage-area of the Indus. P'rom that point 
we should definitively leave behind us the elevated and relatively flat highlamls of 
Tibet, where the surface modelling is less energetic, and should be travelling down 
to lower levels in a peripheral region. 'I'hus this little pass, although scarce dis- 
cernible, possesses greater orographical and hydrographical importance than the great 
passes which we cro.ssed over in the vast Arka-tagh. While the latter merely form 
a hydrographical boundary between the I^op-nor region and the self-contained drainage- 
areas of central Tibet, the former constitutes a dividing-line between the inland drain- 
age regions of Central Asia and the Indian Ocean. 

Leaving the threshold pass behind us, we rode slowly down a big imposing 
valley, quite broad, its floor level and for the most part strewn with sand, in- 
terspersed at intervals with patches of stones and gravel, bushes and scrub, though 
these last were thin. Except for small watercourses, formed by the latest rain, 
and soon coming to an end, this great valley also is destitute of streams. In pro- 
file it presents the appearance shown in the accompanying sketch (fig. 268); that 
is to say tlie bottom of the valley makes an even line between the bases of the 
mountains on each side, and throughout the whole of that thalweg there does not 



and buttes. Amongst certain of these was a tiny frozen lake, exiled Tsdmkaf-t^^ 
Sovar, which filled the whole of the bottom of the valley- It is more probablelic^ 
ever that the vast expanse olf ice which we saw was formed by spring-water; ’&^^ 
had thus frozen into sheets. The absolute altitude amounted here to 4254 
that we were now 63 m. below the level of the Panggong-tso. The rocks consisl^fv 
for the most part of schists, granite, and quartzite. On our way down from the 
pass we came across one or two fragments of granite. I did not however observe ^ 
directly any signs of glacial activity. All the same the impression arose in my •• 
mind, that the elongated depression in which the lakes lie, and which orographicaT " 
ly really is a latitudinal valley, once served as the pathway for a big and massive 
glacier, which had its gathering-grounds and y?r«-basin to the west, and itself tra- 
velled east through tlie vaUey; and it is in consecjueUce of this that the bottom is 
so sn^dtli and levd; ^ we actugil|yPfmd: it:to^^^!b^^ is difficult to account 

for its ppsses$t^:jh^ propertied reason for 

supposing Wer were preson^l)^ Seld^rft, so level; generally in- 

deed : th^ire Sexist several crossHth^^fe^^^ p and similar irregularities of sur- 
face. :There do, it -is true, exi^t; Irjt^gy^a^ of this this great valley, 

rhore particularly the isthmus between the Tso-ngbinho and the Panggong-tso; but 
this in no way mlUtates against my supposition. . For it must be remembered that 
it is just at that point that the great glen of ;Niagzu debouches from the north, and 
during the epoch in which the climate was moister than it is now an incomparably 
greater .volume of water must have come down th^t way than the existing eroded 
watercourse wdhid kad one to suppose. For a long -period this river brought with 
it vast quantities of gravel and mud, and out of thetri formed a delta, which en- 
croached progressively upon the lake, untif finally its flat scre^ reached right across 
it and cut it into two separate basins. In the extreine east we also observed IM- 


344 WESTWAlUaS;'rO: tAOAK^ 74 

exist a single edge to betray that watei; ib diown 

it. It was not until wc had passed thfe~ outlet- 

that we perceived any erosion channel; this . 

it wa!> divided mto.^several^.aa^^ 

however both ■ water 

bottom of the valley contains' itiSeed a good deal of |£at sev^^ 

steep transverse glens open out on both sides. Seatteireci alopg tlie foot 
lofty mountain walls there are a goodly number of. more less lire^^standing 


milar divisions -between die small lakt^ that constitute the beginnings of the Tso- 
ngombo in that ‘qiiarter. It is moreover a noteworthy fact, that the depth de* 
creasy froni west to east and that the decrease appears to proceed with the gteat* 
est erosive force acting with the greatest energy'at, 

the root of the g^acier and of necessity decreasing towards its extreme tipv 
however we are. confronted with the difficulty of e^laining the possibility ijf n^ver 
ment on the part of the ice-stream along what^ was practically level girphn^. of J 
even somewhat rising ground, unless we can j^J^ine that th^ .eastern ktkC'^asiliBl 
became at a subsequent period more filled up and consequently shalklja^fel 
must however leave tliis problem to geologists to solve. - ^ ^ 
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I will now touch briefly upon the observations that I made with regard 
to the relations existing between the Panggong-tso and the drainage-area of the 
Indus, but only briefly, because my journey to Leh was too hurried to admit of 
my taking extended observations. I had thus ascertained that the lake-system 
of the Tso-ngombo and Panggong-tso is as a whole limited on the east by the 
gently ascending plateau country, bordered on north and south by gigantic 
mountain-ranges, and in the west possesses no more cmpliatic line of demarca- 
tion than the low sill or threshold to which I have alluded, and which in its 
longer cross-section presents the appearance shown in fig. 269. If a not very 




Fig. 269.. 


Jeep gap were to be cut through this barrier, the lakes would .secure an outlet 
to the west, and would empty their surplus water into the Indus. With regard to 
the height of this threshold above sea-level, I am unable to make any satisfactory 
statement. According to the reading of my aneroids, compared with those of the 
boiling-point thermometers, it ought to be 4327 m.; but before we can use this datum 
as a basis for safe conclusions, the exact value ought to be accurately known. 1 
have mentioned above the existence of a strand-terrace at an altitude of 54 'm. 
above the lake. When the basin was filled up to that level, it had of course an 
outflow towards the west over the top of the low sill, and the altitude ol the lattei 
above the level of the lake is at the present time perhaps the same, or only a 
liule lower than, the altitude of the terrace, although the aneroiil reading gives it 
a height of only 10 m. above the lake. Once, but at a very distant epoch, the 
lake received such copious supplies of water that the efferent stream to which thej 
gave rise was a large river. The circuipstance that this left behind it no erosion 
terraces in the neighbourhood of the little threshold pass does not necessarily prove 
very much, because the bottom of the valley has since that epoch been levelled 
down by the progressive denudation. Moreover , the efferent stream was possiblj 
so powerful that it occupied the greater part of the width of the valley. Since the 
climate grew drier, the volume in this efferent stream has also grown less, and 
during this period erosion terraces will in any case have been formed in the bottom 
of the valley. Finally the drop in the level of the Panggong-tso has proceeded .so 

far; and advanced at such a rapid rate, that the erosive eneip: of the outgoing 

stream was not able to keep pace witli.itj for Had if'dphe so, it would have een 
able to carve a passage for itself down through the threshold barrier, am to ^aj 
the Panggong-tso would still possess an du%t ju^, as, the Tso-ngombo does. But 
this is not the case. The Panggong-tso has be«>me;cut off, and now forms a 
contained salt-lake, which does not receive inflow water to compensate 

for the loss through evaporation. 

He din. Journey in Central Asia. IV. 
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Prior to the moment at which the lake was cut off, it may be assumed, that 
its level remained constant for a very long interval of time, and that that level was 
prescribed by the height of the western sill or threshold barrier. No matter how 
great or how little the amount of water that the lake then received, the surplus 
would always find its way out at the western end, the sill therefore serving as a 
regulator of the level. If now, as I suspect, the altitude of this sill corresponds to 
the 54 m. terrace, or even if it lies rather lower, the depth of the outgoing stream 
being added, we obtain a [plausible means of accounting for the absence of observ- 
able terraces above the 54 m. altitude, as also for the fact of this terrace being 
more distinctly developed than those which lie at a lower level than itself. It is 
the memorial of a level at which the lake remained constant for an exceptionally 
long period of time. The Tso-ngombo is at the present day in a precisely similar 
situation, for its efferent stream regulates its level and keeps it constant, so that 
the strand-terrace which is now being formed by the action of its waves has t!very 
prospect of being powerfully developed. If at any time the inflow into the 'Fso- 
ngombo should be, as I have assumed it will be, too small to occasion an overflow, 
the same fate will then overtake that lake which has already overtaken the Pang- 
gong-tso: it will be cut off, and will turn salt. Judging from the slight degree of 
salinity which the water of the Panggong-tso exhibits, it cannot be very long since 
that lake was cut off: the water is not too salt but that yaks and dogs will drink 
it. 'Phe existence of mollusc-shells on its shores is evidence that the lake actually 
was fresh once. Possibly molluscs are still living in its freshiir parts, for instance in those 
localities in which there are several springs or in the vicinity of the mouth of the 
stream from the Tso-ngombo; but as the salinity will increase, the molluscs are 
doomed to die. 



Thrnxhohi - Wtn.. 
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Fig. 270. 


According to von Richthofen, the peripheral regions are increasing in area 
at tlie expense of the self-contained inland-drainage parts, as indeed is natural, 
seeing that erosion is eating its way back into the heart of the continent, proceeding 
from the coast upwards. But if my observations and deductions are sound, we have 
here an instance of an exception of a peculiar character, namely a region which 
formerly had an outlet to the sea, but subsequently, in consetpience of climatic 
changes, has passed over to the central regions of self-contained drainage. And I 
have no doubt that similar instances could be met with elsewhere. 

The subjoined observations of Strachey are interesting when compared with 
the reflections which I have made above, although he gives to the lake an altitude 
of only 13,400 feet (4085 m.) and puts the beach-lines at only 70 feet, while he 
considers that the water-dividing threshold lies 100 feet above the lake. According 
to Rawling, the altitude of the lake is 14,000 feet or 4268 m., which comes nearer 
to my result of 4318 m. Strachey says: »The Panggong has no effluence what- 
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ever; bute there is an opcui valley connecting the N. W. end of its basin with that 
of the Tanktse affluent of the Niibra river, via Muglib, the length of dormant 
drainage between the edge of the lake near Jaktil, and the first appearance of the 
Muglib rivulet in a scanty spring at Wangtong being 7 or 8 miles; and the spring, 
being sul:)-saline, is considered by the d'ibetan inhaliitants as a filtration of the lake 
water, d'he watershcxl across the head of the valley is almost imperceptilile, but 
lies probaly at Donzho Lhato, only a mile from the; lake, and scarce 100 feet 
above its present surface. I'lie present level of the water is about 1.3,400 feet. 

All along the banks of the lake there is a well-defined zone of horizontal 
watermarks, e.xtending to a height of perhaps 70 feet above the present surface, 
formed both by calcareous concretions and by erosions on the foot of the marginal 
rocks, corresponding marks being also visible in parts of the alluvial shore; and 
the uppermost of these lines no doubt marks the level of the existing watershed at 
Donzho. The gradual subsidence of the lake is established by further evidence, 
d'he plain at Ot, which is raised only 10 or 12 feet above the present wat(;r-line, ■ 
consists of fine earthy strata full of small shells, which are very perfect and un- 
altered, if fossils at all of the most recent sort, and some of them closely resembling 
(if not identical with) a small species still living in the Tso-Rul, though none were 
observed in the water of the Pangong itself. Although the inhabitants of Pangong 
have no tradition regarding the origination of Ot by the subsidence of the lake, 
its gradual desiccation in the present (i. e. human v. historic) era .seems probable; 
and 1 was informed by a Tibetan, who had visited the lake in company with Moor- 
croft in 1821, and again with myself in 1848, that the water had receded percep- 
tibly from the encamping ground at Jaktil during these 27 years, which, as the 
shore there is Hat, might have been done by a very slight sul.>sidence of the water.»* 

* Physical Geography of IVestern Tibety by Cai>tain H. Strachey, in Journal of the Royal 
Geographical Society^ vol. XXIII, p. 47 (1853). 



CHAPTER XXII. 


FROM THE PANGGONG-TSO TO LEH. 


On the 17th December 1 rode to Drugub, leaving the caravan to follow 
slowly after me. I'he valley is not broad, but it is only really narrow and confined 
in those places in which the gravelly screes meet from both sides. Such places are 
on the whole very numerous in this valley and the screes of great size, and thus 
bear evidence of an active disintegration. There are any quantity of blocks of grey 
granite, and sometimes the big screes of these fragments made riding difficult; black 
schists also occur. At length the valley widens out to an open grassy plain, though 
the grass had been closely grazed. Above this, and pretty high up, we observed 
a terrace. On the same side of the valley is a copious spring known as Palung- 
tuksi. Its rivulet trickles along a deep, narrow bed, with mossy, grass-grown 
sides, which makes its way down the black schists on the right side of the valley. 
A frozen lake at Cami) CL sent out a rill, it is true, but it soon came to an end; 
but the rivulet from the Palung-tuksi continues on down the valley, although at no 
great distance below the spring it was then frozen. It contained some small fish, 
but lower down the fish were both larger and more numerous. A little bit farther 
down the valley there was another ice-sheet, and yet another clothed, as it w^ere, 
with a breastplate, a gravelly scree which overhangs the station of Mukleb on the 
left sid(i of the valley. At that place there is a station-house surrounded by other 
huts and willow-trees, and, on the right side of the river, a couple of corn-fields, 
irrigated by a canal. We also observed an obo, with a tschorten. 

Erosion terraces w'ere noticeable at intervals on both sides of the valley, though 
they are frequently broken or damaged by gravelly screes. At Dschagtag there are 
one or two steadings between the river and the left side of the valley, leaving but 
a narrow passage. Every now and again we passed a picturesque cape, as well 
as small isolated rocky »snags» sticking up from the level floor of the valley. In 
a corner near a headland we came upon a waterfall, barely a meter high, though 
it was then frozen into a solid mass of ice. 

At this point the valley all at once changes its character. Wheeling abruptly 
to the south-west, it runs for some distance due .south, and at the same time be- 
comes wild, and choked with gravel and fragments of grey granite. Often w^e rode 
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alonj^ real tunnels or corridors fenced in by stones of different sizes, sometimes mea- 
suring 50 to 100 cub.m. The granite there is of every possible variety, mostly in 
light shades, yellowish red or light grey, sometimes coarse-grained, sometimes fine- 
grained, but frequently also striped. From the point where we turned to the 
s<^uth-west, we found ourselves in a peripheral region, the valley being deep, wild, 
and narrow: we had not seen anything like it since we left the rscharklik-su. All 
the valleys and glens that we came into contact with on the Tibetan highlands were 
less energetically excavated, the denudation products in their bottoms Ixang pulverized 
into fine gravel, or usually sand and dust, while the mountains that l)order them 
are relatively of minor elevation and their sculpturing less accentuated, d'he glen 
of Tscharklik-su is on the contrary dt^eply cut; but then it bt;longs in a manner to 
a peripheral region, if we regard the whole of the Tibetan u[)S\velling as a ph^ sico- 
geographical unit. Strictly speaking however this glen also belongs to the central 
regions with self-contained drainage, though in its particular case this character is 
of less importance. All the streams that descend from the I'ibetan upswc'lling have 
carved out deep channels for themselves, not only in the south, tlui east, and the 
west, but also in the north, where the stream of the 'rscharklik-su ends in the basin 
of Lop-nor. 



Fig. 27 J. THE FIRST HOUSE ON THE ROAD TO LADAK. 


Upon looking back up at the point where our valley turns to the south-west, 
swinging round a sharp elbow, it looks as though it were a big side-gien from the 
right which causes it to change its direction; but there exists no such side-glen. At 
the point in question the valley is joined by only three small gullies or steep fis- 
sures, which start on the summit of the nearest mountains and form at their lower 
end vast screes of accumulated gravel. In unison with the phenomenon which Richt- 
hofen calls »diagonale Stromverschiebung», the river cleaves a passage to the left, 
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almost at right angles with its previous direction and without any stimulus from the 
right, and in that way takes the shortest^ cut through the granite. It is, in a word, 
a magnificent transverse glen, short, narrow, wild, and picturesque. At the actual 
elbow, where the valley changes its direction, we observed, at a good lOO m. above 
its bottom, some especially well defined terraces, interrupted at only a couple of 
places by fissures and gravelly screes. During the period in which this valley served 
as th<^ outlet conduit of the Panggong-tso, and when the volume of water that streamed 
down it was immense in comparison with that which it now carries, the valley was 
excavated with great energy, the effect being such as nobody would for one moment 
attribute to the existing little brook, even making allowance for its summer high- 
water. It is clearly from the same period also that the side-terraces date; and it is 
noteworthy that they have been built up with especial distinctness at the elbow on 
the right side of the valley, where the full force of the current spends itself. 'I'here 
too the rocky walls are precipitous, whereas on the opposite or left side they slope 
gently down to the bottom of the valley. P'rom that point the terraces continue all 
the way down to Drugub, growing biggt^r and more distinctly dt^fined as they pro- 
ceed, so much so indeed that they not seldom constitute the peculiar and salit^it 
feature of the landscape. 



On the right side of the valley is a curious sort of place known as Samkang. 
In a hollow a little bit above the bottom of the valley there are three small scjuare 
stone houses adorned with flags and streamers; there three lamas are‘ said to live, 
leading the life of semi-recluses. Their dwellings look like swallows' nests plastered 
against the rocky wall high up above the valley. A little way past Samkang the 
valley widens out. We thus left the striking, accentuated breach behind us. The 
slope grew more gentle; the stream was frozen, and having spread out in ice-sheets, 
made the valley look bigger than it really is. As an actual fact the volume did 
not amount to very much more than i cub.m. in the second, and of this a large 
proportion came from a copious spring on the right side of the valley just above 
the sharp elbow. We then travelled north-west again, and soon came out upon the 
level plain of Tanksi, with houses of stone and clay, small clumps of willows, and 
cultivated fields surrounded by stone walls. On the left we passed the outlet of a 
large glen, through which a path is said to lead to Rudok. In the expansive outlet 
of our valley several bosses of schist stand out separately and detached. One of them 
is crowned by the monastery of Dschova, occupying a picturesque and commanding 
position on the summit of the naked pinnacled crags. On a couple of other isolated 
crags in the vicinity stand a red four-square building and a similar tower respectively. 
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After changing horses at lanksi, we rode on down the broad valley, ke(!ping 
beside the river, which has high scarped banks, that on the left being the more 
powerfully developed. On the way we passed several houses and steadings, culti- 
vated fields, canals, and peasants. We were now amongst a different people, the 
I^adakis. All the way down manes, or religious stone kists, were common, some 
of them as much as 80 m. long. They are built up as cyclopean walls, and form 
long, narrow oblong spaces, filled with gravel and clay, the top of which is souk!- 
what arched or broken. Upon these rest the sculptured stone slabs, the sacred in- 
scriptions on which arc often exticuted with extraordinary skill and taste. 

After passing the villages of l^ing- 
pung and Lakang, we at length reached 
Drugub, wheTe we crossed the river by 
a picturesque bridge, made of long tree- 
trunks resting on stone kists, the inter- 
spaces being filled in with flat slabs. 

The village itself is a wretched place, but 
owing to its situation is not without irn- Fig. 27,'^. 

portance, for from it a road starts for 

liast Turkestan. Here, pretty high up on the left side of the valk^y is a simple 
station-house, which commands an imposing view of this magnificent region. I'he 
altitude above sea-level is 3900 m., but the station stands fully 50 m. above the 
bottom of the valley. 

On the iSth neceml)er, accompanied by two attendants, I rode over the lofty 
and very toilsome pass of I'schang-la. In the early morning ihv. valley of Tanksi, 
at any rate its lower end near Drugub, was closely wrapped in mist, and magnifi- 
cent and sublime though the valley was, the icy coldness of the air chilled us to the 
bone. The weather how^ever continued first-rate, and in no way interfered with our 
climb over the pass. Except for about an hour when the pass was enveloped in 
threatening snow-clouds, the sky was bright. 

bVom the station-house of Drugub we took a shortcut, very steej), up tlu; slopes 
on the left side of the valley so as to cross over the sharpened spur which separates 
the valley of I'anksi from the glen that leads down from the pass. At first we picked 
our way through deep ravines, fissures, and watercourses, choked with stones, and having 
difficult gravelly bottoms, and when we at length got clear of their labyrinths, we 
emerged upon slopes w^hich were not only less steep, but also less gravelly, and in part 
covered with soft soil. For a while we had the stream of I )rugub tar down below 
us, but after that it was screened from our sight. Once we had surmounted 
the culminating point of this bold headland, we found at our feet the deeply carveil, 
tunnel-like gorge that leads down from the pass. It too is choked with gravel and 
stones. At length we reached the bottom of the new glen, striking it at a place 
called Tschang-la-dogbo, where a group of stone-walls on the left-hand side betrayed 
tile presence of cultivated fields. There too the bottom of the glen was entirely 
occupied with large sheeti> of ice, which came from a spring close by. Below that 
point the ^en is said to be impassable, owing to fragments of rock and the narrow- 
ness of the passage-way. The brook down from the pass unites with that from 
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Fanksi, and then under the name of Schejok continues north, piercing through the 
granite in a glen which we shall learn something more about presently. The range 
in which the 'Fschang-la is situated separates the Indus frohi its tributary the Sche- 
jok, and it too consists for the most part of granite. I'he country thereabouts is 
colourless — grey — grey, nothing but stone, and only in part covered with snow, 
and even then only thinly. 



The road ran next along the foot of the slope^s on the left-hand side of the 
valley, keeping on the top of the eroded scarp, generally at no great height above 
the l)ottom of the glen; indeed we repeatedly came into contact with the ice-sheet 
that filled the watercourse. Just below Tschag-nagbo, an ex[>ansion of the glen with 
a cou|jle of stone huts, we crossed over a swelling on its right flank. At this p\^cc 
again there are springs, and they had formed long ice-sheets. After a long climb 
up the terraces on the left side of the glen, we at length reached an obo in the 
district known as I'soltag. The superficial configuration here gave rise to an illusion; 
for when we thought we had only a short distance left to the pass, it turned 
out that we had still a good long way to go, and that the pass was hidden behind 
the mountain-masses which rose on our left. So up, up we still continued to climb; 
but though the way was long, it was easy, sometimes almost horizontal. In the 
locality of Mokar the glen , widens out into a broad, relatively flat gathering-basin, 
Vii>on which' the eroded watercourses of all the surrounding mountains converge. 
Several of these, especially on our right (t\ c\ the left-hand side of the glen) are 
remarkably large. Oil the same side the summits of the rnountains iWere capped 
with snow. The mountains on our left (right side of glen) were howevef nearer 
to us, and we had a good view of their bold and picturesque sculpturing. We were 
then travelling west-south-west. In two or three places we passed immense sheets 
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of ice, bright as glass and with a greenish tinge; they were formed by spring- water. 
At length we turned to the south-south-west, and so came within sight of the accli- 
vity leading up to the Tschang-la. The pass is a gap in the range which we had 
hitherto had on our left hand, and forms a gateway, into which we entered. 'I'he 
a.scent is very steep, and difficult, because of the stones and debris that litter it. 
The acclivity does not lead straight up to the pass, but is divided into a series of 
steps or terraces, each successive step consisting of a vast scree of stones. 



Fig. 275. A TSCHORTEN AT DRUGUB. 


At length we reached the summit of the pass, indicated by a cairn of stones, 
with poles, horns, and rags. According to my observation, the altitude amounted 
to 5360 m. At that time the sky was more than half covered with clouds, the 
wind was blowing from the south, the temperature was — This pass was 

therefore one of the very highest that we had crossed over on the Tibetan high- 
lands, and much more toilsome than any that we had had to deal with in I'ibet 

proper, though this was due not so much to the altitude as to the long upward 
climb ahd the in part difficult character of the ascent. From Drugub we had ascended 
not less than 1460 m., no light, matter considering how high up we were to start with. 

The descent from the pass towards the south and south-west is remarkably 
steep, the path zigzagging backwards and forwards down the face of the cliffs and 
repeatedly crossing over the brook that courses down from the pass. After that we 
kept to the left side of the glen, leaving a solitary house on our left hand. A little 
below it is a small open expansion of the glen, resembling a platform, and known 
as Singrul. There a ^ide-glen comes in from the left, which is said to lead to 
Tanksi, but to be practicable for foot-passengers only. In this part of the glen there 
is a powerful spring, which had given rise to gigantic sheets of ice; these we had 

for a space close on oUr right hand. Between us and the watercourse that runs 

yourney im Cemtral Asia. IV. 45 
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down from the pass another steep, subsidiary spur had however intruded itself; it 
really forms the continuation of the end of the crest which separates the pass glen 
from the glen which leads to Tanksi, but they unite soon afterwards. At Singrul 
we were at an altitude of 4898 m., and thence we descended rapidly to still lower 
regions, by following the left slope of the united glen; the path, very steep, gra- 
velly, and difficult, runs high up above the bottom of the glen. Upon reaching the 
outlet of a side-glen on the left we once more went down to the bottom of the 
main glen, doubled a bluff, and so rciached the station-house and village of Tagar, 
consisting of ten or a dozen houses. Since leaving Singrul we had descended a 
good 1000 m. 



Fig. 276. DSCHIMRE. 


On 19th December we continued our ride down the glen, keeping mostly to 
its left side, or rather on the left bank of its gradually increasing stream. Until 
we reached Uschimre the path was very stony, though from there it gradually im- 
proves, and is better cared for in consequence of the greater amount of traffic. 
We constantly passed houses, steadings, and cultivated fields. The next village 
that we came to was Sakti. At Dablung we passed a little frozen brook that issued 
from springs on the left side of the glen. On the right our glen was joined by an 
especially large side-glen, higher up in which stands the monastery of Dschagtak- 
gompa. This latter glen leads on farther to the pass of Varis-la, over on the other 
side of which lies the village called Tschema-tschungru. The religious stone-kists now 
became increasingly more numerous; in fact they form quite the characteristic feat- 
ure of this route, as well as afforded me a frCvsh interest. Ladak is indeed the land 
of stone kists; nowhere in Tibet are they so numerous as here. One of the first ^ 
the larger type that we encountered measured 260 m. in length and the whole 
its surface was covered with slabs of stone, all inscribed with the usual 
formula. Fortunately for the monks who build up these votive monument^; 
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have not very far to go to get their materials, neither the larger blocks of stone, 
nor the thin slabs of slate. These stone kists are always erected in the vicinity of 
a monastery or temple. So here: above the long village of Dschimre, straggling 
along the bottom of the valley, with its cultivated fields, its orchards, and its rows 
of willow and poplar trees, the monastery of the same name, Dschimre-gompa, crowns 
the summit of a dominating crag. On the west side of the bluff are "several liouses, 
the dwelling-places of the lamas, clinging like swallows’ nests to the face of the cliffs. 



Fig. 277, THE FRONT OF TIKSE-GOMPA. 


Here the glen is, I dare say, 2 km. broad, and is joined by several spring- 
fed streams. The mountains on both sides are still of great size, although gradually 
decreasing in altitude as they approach the Indus. There was liowever but a trifling 
quantity of snow on them; in fact everywhere, all the way to Srinagar and Murri, 
there was reported to be exceptionally little snow that winter. The pass of I'schang- 
la is generally wont to be so blocked with snow in the beginning of December as 
to be absolutely impassable; but we had found it practicably free, except that there 
was a patch a foot deep just under the summit of the pass on the south side, and 
snow also filled the interstices between the stones, but before we reached Tagar it 
had quite ceased. When we returned by that same route in April there was a 
greater quantity of snow on the Tschang-la. 

A short distance below the temple we crossed over the now not inconsiderable 
river, and its energetically excavated bed. The bridge is constructed of logs in a 
single span, and looks anything but safe. But at that season we could easily ride 
across the river-bed itself, for it was half filled with sheets of ice. In the neigh- 
bourhood of the river-mouth, on its left side, stand the villages of Karru, Sabdschek, 
and Do. After doubling a granite spur on our right, we debouched upon the broad 
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valley of the Indus, whereupon the country as a whole widens out to grandiose di- 
mensions. When we first caught sight of it, the great river was flowing from the 
S. 25" E. 

Wheeling round the bluff that separates the side-glen from the principal val- 
ley, we travelled down the latter on the right bank of the Indus. At the angle of 
the road, and almost opposite the bridge across the Indus, there are two immense 
stone kists, one 250 m., the other 420 m. long, about 6 m. broad, and 2 to 3 m. 
high. We also observed several stone kists on the opposite or left side of the val- 
ley, beside a flat gravelly scree at the outlet of a narrow transverse glen. In this 
valley stands the temple village of Hemi. Marschang, Mangaltschak, and Dschanga 



Fig. 278. DETAIL OF THE SAME. 


are the names of villages 'on the left bank of the river. The bed of the stream is 
there very deep, 40 to 50 m. down, and its eroded escarpments are built up en- 
tirely of gravel-and-shingle and pebbles. Estimating by the eye, the volume would 
be then about 10 to 15 cub.m. in the second, and the water was perfectly trans- 
parent, so that almost everywhere, where it was not too deep, we were able to 
discern the gravel and stones at the bottom. The fall is so great that almost all 
the way along the river forms cataracts. Nevertheless narrow ribbons of ice had 
succeeded in forming along the banks, though only in places in which there was 
no current. The whole of the stream was collected into a sharply defined and very 
distinct channel, and the alluvial deposits, which are only covered at high water^ 
were exceedingly narrow. At wide intervals tiny alluvial islands, oblong in shape, pro-: 
jected above the water, and were generally covered with snow. The fact of 
occurring just where they do is clearly due to the protection afforded by the 
bed of the river, because the country on both banks is bare. ^ 
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In point of volume the Indus was nearly the reverse of impressive, and I 
confess I was almost disappointed, having expected to find a vast stream. But then 
I called to mind the season of the year, the absolute altitude at which we actually 



Fig. 280. THE SAME. 


were, and the circumstance that the river is not joined by its great tributaries until 
it gets farther down, and I realised that there existed no grounds for disappoint- 
ment. Besides, the shape of the river-bed alone bears eloquent testimony to its- 
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history, showing that during the summer the river must swell to very respectable 
dimensions. In consequence of the shape of the bed the breadth does not increase 
very much at the point in question; but on the other hand the depth and the velocity 
both increase all the more. At the same time it is amazing how the bridges, both 
here and lower down, considering their fragile construction, are able to withstand 
the pressure of the summer flood. 



Fig. 281. LEH. 


We travelled, then, along the right bank of the Indus, and soon came to a 
bend, in which the stream was dashing itself with a hollow roar against the al- 
most vertical cliffs; but round this buttress an excellent road has been made at 
about 20 m. above the river. The erosion terraces on the left bank make sombre 
shelves, almost wearying in their uniformity; along the flank of the lowest of these 

terraces runs an irrigation canal, which carries the water up to the top of the ter- 

races and then irrigates the fields around the villages lower down. The mountains 
on the left side of the river stand a considerable distance back from it. So far as 
it was possible to judge at a distance, the rocks there appeared to dip 35® to 40® 
towards the S. 40° W,, and owing to the stri[)s of snow which still lay on the out- 
crops of the strata, the positions of these were well defined. 

The valley expands, the mountains on the right also receding a little, and we 
entered upon a broad, open plain, paved with sandy soil, hard, level, and first-rate 
for riding on. We passed the villages of Sassoma and Nang; the villages on the 
left side of the river are more numerous, one of them is called Mato, On our left 
we passed two detached rocky knolls, rising above the otherwise, level expanse; the 
one farther away was crowned by the temple of Tagsu-gompa. After that camcy 
the large, straggling village of Tikse, with its houses and steadings, its sacred stotlet 
kists and tschortcns indicating the proximity of a temple. In the background; 
the temple of Tikse crowns the top of a projecting headland, and the 40 or 56 
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that belong to it have their dwellings at the foot of the cliff, though some of them 
live up in the temple. I paid the latter a hurried visit. I'he view of the Indus 
valley from the roof and balconies of the temple is magnificent. The accompanying 
photographs (figs 277—280) will give some idea of this peculiar temple complex, 
though it is in no way different from all similar groups of buildings in Tibet and 
Ladak. The station-house of Tikse lies 3317 m. above sea-level. 



Fig. 282. A GATEWAY OF TIKSE-COMl»A. 


Of the last day\s ride to Leh there is not much to relate. We again turned 
away from the Indus, and climbed up the broad sloj^ing c^xpanse or widening of the 
valley on the right of the great river. Upon it a great number of smaller glens 
debouch; and along it rise various more or less detached chains of heights and small 
buttes. The country thereabouts is almost barren and desolate, and conveys the 
impression of being half a desert; the ground is strewn with gravel. The stone 
kists are of amazing dimensions; in fact they look like long walls skirting the way- 
side. At length, after passing through the last little rocky gateway, we caught 
sight of the castle of Leh, crowning a dominating crag, and at its foot nestles the 
little town with its labyrinth of houses and courtyards, its long bazaar street, and 
its avenues of poplar trees. The town lies at an altitude of 3506 m.; consequently 
we had climbed up nearly 200 m. since leaving Tikse, which itself lies very little 
above the Indus. 

For the next three and a half months Leh was my base of operations. Leav- 
ing there my caravan, my attendants, ajd my baggage during the winter and spring, 
I myself paid a short visit to India. During my absence the Cossacks continued to 
take meteorological observations; these have been studied by Dr. Ekholm, and are 
printed in the Meteorological Section of this work. During my run down into India, 
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I did not myself take any observations, at all events I took none regularly, nor did 
I draw any map of the road; for in the first place I looked upon the trip in the 
light of a well-earned holiday, and in the second I travelled by a well-known route, 
which, together with the adjacent country, has been ‘already mapped and examined 
in detail. Nevertheless I venture to add a few words about the road to Srinagar, 
so that I may give at least some idea of the region that serves as the transition 
from the Tibetan highlands to the deeply excavated, and with respect to their ver- 
tical relief, the so energetically sculptured glens and valleys on the southern face of 
the Himalayas. Whilst we were still within the inland-drainage regions of western 
Tibet we had come across anticipations of the transition from the plateau-like high- 



Fig. 283. THE INDUS VALLEY AS SEEN FROM THE ROOF OF THE TEMPLE OF TIK.SE. 

lands to the morphology of the peripheral regions. We encountered evidences of it 
in the valley of the Tsanger-schar and after that in the bigger valley, fenced in 
with immense mountain-masses, that contains the lakes of Tso-ngombo and Panggong- 
tso. But we came to the first really definitely indicated boundary between the two 
types of country at the low threshold that parts the drainage-basin of the Panggong- 
tso from that of the Schejok river; for it was there that we left behind us the in- 
land-drainage areas of Tibet, indeed the vast self-contained drainage-region of Cen- 
tral Asia, where all the products of disintegration and denudation, and all the sedi- 
mentary material that results, are retained in the interior of the continent, and there 
too we set first foot upon the peripheral ' regions which possess an outlet to the 
Indian Ocean. The second well-defined boundary that we passed was the pass irf: ; 
Tschang-la. This belongs, it is true, to the peripheral zone, but nevertheless it had ; 
to be climbed over in consequence of the configuration of the eotmtry» In luiy cascj^ 
it certainly constitutes an important dividing-line. To the east of it we’ four^ 
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Tanksi, Dnigub, and one or two other insignificant villages; to tlie west of it the 
mountainous country from Dschimre onwards is relatively thickly inhabited, with fields 
and orchards and plantations of trees. 



Fig. 284. OUR LAST NINE SURVIVING CAMELS AT LEH. 


It is solely for the purpose of recalling in this connection the third important 
l)()undary on the way between Tibet and India, namely the jiass of Sodschi(Zoji)-la 
that 1 will, in the briefest terms, recapitulate the most prominent featurtis the road 
between Leh and Srinagar. 
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46 



CHAPTER XXIII. 


FROM LEH TO RAWAL-PINDl. 


On the 1st January 1902 I left Leh, attencUid by one Cossack, and some 
Ladakis, and a troop of horses, which we continued to change at each succeeding 
station, d'he distance between the two towns Leh and Srinagar amounts to 242 
miles, little more than 400 km., and is divided into 1 7 stages, all of them at villages 



Fig. 285. TSCHORTENS AT LF.H. 


except the stations nearest the pass. At each station there is a »dag bungalows, or 
guest-house, generally furnished in a practical and comfortable way. The whole 
organisation of the road is, or was, very similar to the »tschapari» system that obtains 
in Persia. Every station has a certain number of horses for the use of travellers at 
certain fixed rates, so that you can travel as rapidly as you please. The native 
authorities in the villages are responsible for looking after the roads and keeping 
them in good repair. To one travelling up to Leh from India it must be ^ 
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some and trying journey; but to me coming as I did from the desolate, wild, 
and inhospitable regions of Tibet, the road down to Srinagar appeared to be the 
height of luxury. 

The first station on the route to Srinagar is Niemo. At first the road runs 
south-west down to the Indus, the ground sloping very appreciably and the slopes 
being thickly strewn with granite fragments and detritus; but a track about 3 m. 
broad is kept relatively level between two rows of stones. 'Fhence to its broad out- 
let the valley is barren and dtisolate. At the point where we struck the riva^r 
we passed on the left a small detached knoll, with a temple on the top. Acconl- 
ing to the English map the place is called Pittuk. After that the road runs west- 
north-west alongside the river, though this soon becomes lost to sight in a deep 
gorge and at the same time keeps a more westerly course. The road meanwhile 
follows the foot of the mountains on the right side of the valley, the surface being 
undulating, gravelly, and barren, with only one or two inhabited localities. Out of 
the side-glens issues an occasional brook, in every case spanned by a bridge of logs 
on stones. At these places there is generally a small orchard. The water from 






Fig. 286. 


these brooks was then frozen into large ice-sheets, though there was always an open 
current running through the middle of them. 'Phen rode upwards for a good 
distance until w^e reached a little threshold in the continuation of an offshoot of the 
mountains. Over on the west side we went down through a steep, wild ravine or gorge, 
carved in gravel-and-shingle of immtmse thickness, and terminating in a fresh side- 
glen, with a brook at the bottom of a deep watercourse. Stone kists and tsehoriens 
wcTe common here also, though in point of size not to be compared with those 
which we had encountered on the Pibetan side of Leh. After that we came to the 
orchards and fields of Niemo, situated quite close to the right bank of the Indus. 
It is there that the large tributary of Zaskar joins the Indus. At this part the prin- 
cipal valley is somewhat narrower than hitherto. Its scenery is decidedly grand, and 
one cannot but be amazed at the vast energy wdth which the incessantly active 
stream has wrought in excavating its bed. I'he ancient scarped terraces are of 
enormous dimensions, and often show on the crCvSts of the mountains behind them. 
Not infrecjuently however these great scarps are pierced by the outlets of the glens 
or interrupted by gravelly screes working their way out of fissures in the mountain- 
sides. Owing to the steep slope of the valley towards the west the fields are also 
to some extent arranged in terrace fashion. A piece of cultivated ground that runs 
for 100 m. in the direction of the river may at its lower end be only 2 or 3 m. 
above the bottom of the valley. It is held up by a stone wall, inside which the 
earth is banked up, this arrangement being necessary in order to distribute the ir- 
rigation water over the fields. During the course of the day we observed antelopes, 
partridges, and wild-duck. At Leh there was no snow at all, but around Niemo it 
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lay in thin patches. The adjacent mountains were for the most part whitened over. 
The English map calls the station Snemo, though to an adjacent ridge it gives the 
name of Nimo. 

The goal of the second day\s journey was Nuria, called on the English map 
Snurla. After riding beside the Indus for an hour or so, we lost sight of it after it 
made a bend to the south, and rode up to the village of Besgo, situated in the 
outlet of a side-glen on the right. This glen, which is not very big, starts from the 
to[) of the main range that separates the Indus from the Schejok, but it is more 
thickly inhabited than any other glen in that region, the villages lying quite close 
together. For a short distance the m<Hintainous country on our right was fashioned 
into the most fantastic shapes. 'I'he rock was red sandstone and conglomerate, and 
that relatively soft material has been weathered into an endless number of columns 
and sharp-pointed pyramids, standing as close together as the trees in a forest. Some- 
times a small block of stone crowns the top of one of the pyramids, though they 
have for the most part fallen down. It is however plain, that it is to these pro- 
tective cappings that the columns owe their origin. In consequence of these confor- 
mations the road looked in places dangerous, the stones ap[)earing ready to fall at 
any moment. 

After crossing a little bridge, that spans a brook issuing out of a minor side- 
glen, the road ascends rather steeply by /-ig^ags, but then keeps for a good distance 
at the same horizontal level, possibly along the top of an old escarpment or riparian 
terrace. Here again we crossed over a minor offshoot of the main range. On the 
right a track branches off for Nuria by way of the village of Liker and for other 
places in the transverse glens. Then we crossed over yet another little pass, the 
rock at which was schist. After that we went down again by a zigzag path until 
we reached the outlet of a larger glen with a brook and a permanent bridge. Thus 
there exist a whede succession of side-glens opening on the right of the road, though 
from the left there are practically none. In an expansion of the Indus valley, not 
particularly wide, stands the village of Saspul; its fields are arranged in the usual 
terraced fashion, built up as it were on platforms (fig. 286). Apple, apricot, and other 
fruittrees abound, but the predominating tree is the poplar. The village occupies a 
splendid position on the slope, fully exposed to the midday sun. On the opposite 
or left side of the Indus steep cliffs overhang the river, and flat, level expanses 
occur but seldom. Just below Saspul we got close down to the Indus. There the 
river was crossed by a bridge, consisting of tree trunks cleverly thrown across from 
two small rocky headlands projecting into the stream, or rather they are the two 
halves of a threshold or sill, through which the river has sawn a passage. Never- 
theless it appeared to me, that a certain amount of courage would be required to 
entrust oneself to such a fragile structure. The place is known as Altschi-samba. 

On the mountain-slopes on the left side of the river we observed three terraces 
of an altogether remarkable size, the highest being, I dare say, 400 or 500 m. 
above the bottom of the valley. Along that side of the river there is also a path, 
which however appears to be used for local traffic only. The chief highway runs 
along the right side of the Indus, forming as it were a shelf or cornice on the flank 
of the mountains, generally at about 40 to 50 m. above the level of the str^Baixi. 
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The scenery was fascinating, the views succeeding one another with bewildering fre- 
quency; it was grand! I can hardly remember having seen more magnificent scenery 
than that of this upper valley of the Indus. The powers of nature which are un- 
ceasingly at work reshaping and remodelling the crust of the earth have here effected 
results of a truly amazing character. Everything is on the grand scale, the chiselling 
of the mountains being in ampler proportions than one is wont to find elsewhere. 
The vertical differences of altitude within a short distance, the principal valley, its 
side-glens, the offshoots of the mountains, the ancient scarped terraces that over- 
hang the river — all are of gigantic dimensions. But it is in sooth a powerful 
river that courses down the valley: it is it which is the determining factor, which 
gives shape and form to all the other geographical features within reach of its in- 
fluence. From the road, then, we saw the river below us, stretched out as it were 
on a map and had an excellent opportunity to observe its ribbon of bright green 
water, tolerably uniform in breadth, clasped between the belts of ice, of varying 
breadth, that lined it on each side. Where 
the river is broad and the current slow, 
we could distinctly see the bottom, \vhich 
was filled sometimes with gravel, some- 
times with rounded blocks of granite. One 
while the river is broad and deep, and 
the current glides along noiselessly as 
if it were oil; at another time it con- 
tracts, and the water rushes foaming and 
boiling amongst the big stones of a 
cataract. Occasionally it was so expansive and moved so slowly, that it was frozen 
all the way across and on the ice lay a thin covering of snow. In several places 
the ice was strong enough to bear men on foot, and even asses, and at intervals 
we saw how the people do use temporary winter tracks across the great river. The 
frost had even seized upon the stream itself at some of the narrow bends, despite 
the rather swift current; this was because at those places it lay perpetually in the 
shade. Along the surface danced the ice that rose from the bottom in round slushy 
patches, which dived cleverly in under the ice-bridges, and then jauntily emerged 
again at their lower side. The water was so transparent that in the open, sunlit 
reaches of the stream we could clearly distinguish the shadows of these floating 

patches of ice on the bottom of the river. 

But the valley of the Indus soon began to grow increasingly narrower, wilder, 
and more picturesque, and at the village of Lardo it contracts to an especially 
confined gorge. In a small expansion on the right bank stands the village of Ule- 
toklo, and on the same bank, though not visible from the road, is the temple of 
Risang-gompa. 

In this part of its course the Indus hugs closely the left side of its valley, 
where the cliffs are so steep that it is only here and there, especially in the outlets 

of the smaller side-glens, that they leave room for a tiny village or a few home- 

steads. For a space the river is very broad, almost like a long, narrow lake, out 
of which it issues at the lower end once more compressed and churned into foam. 
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In several places it is encroached upon at the sides by gigantic screes of fragments 
of granite. On the right comes a narrow and picturesque side-glen, opening through 
a rocky portal, and across its brook the road is carried on another bridge. The 
green and violet schists in this region are generally »veneered» with a crust or layer 
of a hard consistency, brown in colour and glistening. At the height of 30 to 40 m. 
above the bottom of the valley we frequently observed excavations, more or less 
shallow, in the face of the solid rock, and signs of aqueous wearing when the stream 
flowed at the higher level. In the gravel-and-shingle walls on the left side of the 
river there occur not seldom a species of »giant pot-holes, » that is to say, hollows 
in the soft material, with a large water-worn block of stone in the middle. It is 
quite evident that these stones lie in szitt^ as also that the pot-holes themselves 
have been caused by the gyrating and churning action of the water in the eddies 
during the high-flood period. At that time, when the river was low, these 
stones were motionless and even half buried in the mud, which has subsequently 
settled in the hole, partly filling it up. 

From the left comes the deep-cut, but short, glen 
of I lipti, in which a couple of villages are situated. All 
the way from Saspul the valley is confined and picturesque, 
and the road has been made, not without toil and trouble, 
along the rocky slopes, following their every irregularity, 
projecting elbows, ravines, and side-glens. Sometimes it 
climbs upwards round a steep place, sometimes it dips 
down into a transverse glen, and then up again to the 
next spur. In crossing a gorge, the down-flowing rainwater 
of which may imperil the road, it is artificially arched, 
so that it resembles a bridge and is separated from the 
cliff by an intervening space, and the tunnel underneath 
the arch serves for the passage of the water and any 
detritus it may carry with it (fig. 288). The walls of 
these independent bridge-like structures are often very high, 
especially on the outside, and the stones of which they 
are built are of great size and placed carefully one 
places, t!specially where it runs along the steep rocky 
slopes, the road is often so narrow that it is impossible for two travellers to 
pass one another, and just before coming to these places it is customary to send 
a man on ahead to keep the road clear. At Pulung-jungjung there is on the 
right bank a peculiar, pyramidal rocky butte, quite detached and looking like 
a tower built by human hands. At that spot the river makes a sharp turn to 
the left, and then for a long distance it was free from both ice and snow, which 
greatly impaired the picturesqueness of effect, for it made the bottom of the valley 
api^ear monotonous and as if it contained no water; besides, the lively babble of 
the current was no longer audible. At Bahan-tang the Indus valley is joined by 
the upper route from Besgo that I have already mentioned. The village of Nuria 
is situated at a very confined part of the valley; there however the stream ^ in 
consequence of its rapid fall and cataractal character, was again destitute pf ice. 
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The station-house stands close beside the river in a position which for picturesque 
beauty is quite unique. 

From Nuria to Kalatschi the character of the scenery does not alter; the valley 
still continues to be narrow, and the road keeps to the steep slopes on the right. 
The deep shade which prevailed in the early morning to a great extent blurred the 
outlines of the relief. But after the sun had risen and lit up a portion of the right 
side of the valley, the wild and gigantic surface-forms stood out with great boldness 
and emphasis; but down in the bottom it was as cold and clammy as in a cellar. 
The patches of drift-ice on the river had increased in size. Now they swept in 
long connected files along the front of the ice anchored to the banks; now they 
crumbled to pieces iqjon getting caught in currents of vaiydng velocities; and some- 
times they stood still, piled themselves up one upon the other, and swung round in 
the eddies. 

The village of Kalatschi occupies a picturesque and attractive position, and its 
grey stone walls, rising amphitheatre-wise one behind the other, make an apt back- 
ground for the poplars and fruit-trees. Ui)on leaving the villag(; the road goes down 
to the Indus, past the steadings and balconies and roofs of a white-walled watch- 
house. At the spot where the bridge .spans it, the river is very narrow, being com- 
pressed between two rocky thresholds one on each .side. Ihe Ijridge rests upon 
stone supports at each end and is built of long logs of wood, with planks laid across 
tliem. It measures 36 paces or 25 m. in length. A second, but smaller, bridge 
crosses over a sitle-arm a few meters from the Indus. Not only was the bottom of 
the latter just then dry, but it was actually a good 8 m. above the level of the 
principal river. Probably a portion of the stream will flow along that arm in tlie 
flood season. I'he great difference in elevation bears however eloquent testimony 
to the enormous erosive energy that is developed in the principal bed, where the 
river has eaten its way down with such force that the side-branch has been unable 
to keep pace with it. 

After that the road follows the left l)ank of the river, though at some distance 
from it; but very soon we turned our backs altogether upon the \’alley of the Indus 
and entered a side-glen. In this we encountered a .succession of views of the wildest 
and most magnificent character. The glen itself is sawn down to an unparalleled 
depth between perpendicular walls of naked rock, for the most part black .schists. 
Ihe bed of the watercourse at the bottom of the glen is about 15 m. deep and 
has vertical escarpments, these too for the mo.st part bare rock, namely black schist. 
I he road kept to the right side of the glen until we reached the elastic and swing- 
ing bridge of Hlangtschu. On the English map the place is called Hangroo; but 

I am not able to say which is the correct spelling, this way or the way I have 
spelled it. I have always made it a rule to write names phonetically; but the Eng- 
lish topographers no doubt had natives with them who were well acquainted with 
the locality and with its nomenclature. Like the English map, I am unable to give 
the name of the glen itself. In the lower part of the glen the road runs across 

steep gravelly screes, but above the bridge the glen grows narrower and wilder, 

being sometimes not more than ten or a dozen meters wide. In some places the 
rocky walls overhang, and you ride under a roof and projecting eaves, and have to 
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keep a watchful eye lest you strike your head above. The accompanying profile (fig. 289) 
shows a typical portion of this road hewn out of the mountain-side, sometimes high 
above the bottbm of the glen, sometimes quite low down. On the whole it re- 
sembles a Cyclopean wall, which with a little support in this or the other fissure 
leans in towards the rocky precipice, and again and again you are amazed that the 
whole structure did not long ago tumble into the glen below. Higher up the rocky 
precipices are such that the construction of a similar road to this is impossible. If 
supporting walls were built low down near the bottom of the glen, they would be 
washed away by the summer floods, which evidently race down to the Indus through 
this glen with torrential violence; while higher up no road could be made without 
blasting the rock, a work that would entail great expense. 

It is for this reason that the road crosses over the river four 
times on bridges placed quite close together. One of these was not 
considered safe, so that we preferred to ride across in the bed of the 
stream, where there was at that time no great quantity of water. 
Near the third bridge, Sampa-nesrak, there is a spring, which had 
given rise to a big lump of ice. At wSumdo the glen divides, that is to 
say, we turned out of the main glen to the right and proceeded up a 
side-glen, in which Lama-juru is situated. At the point of bifurcation a 
clump of poplars was growing. The scenery there is in the highest 
degree magnificent. The echoes rang against the vertical walls of rock, 
and we rode to the accompaniment of a hollow murmur from the stream. 
In fact, it was like riding through a magic temple, w^ith walls of living stone. 

In the side-glen up which we turned there was but a tiny muddy 
brook, though its bottom contained a great number of ice-sheets, 
mantled with snow. At this part the road grows very tiring, because 
not only does it take advantage of favourable buttresses of the cliffs, 
and so winds up to a considerable height above the bottom of the glen, 
but it also sinks down again to the water^s edge, and we frequently crossed the 
brook on the ice. In two places, first on the left side of the glen, then on the 

right, we had to scramble up a steep zigzag to the heights above, owing to 

the glen being too narrow to admit of the passage of the road; besides which 
it is completely choked with gravel and stones that have fallen from above. The 
places from which these rock-slides started are distinctly visible fully • 800 m. 
above the existing bottom of the glen. At the second of these two defiles 
the glen looks like a mere fissure with perpendicular walls, and it was perfectly 
obvious that even men on foot would not be able to advance along it in that part. 
After working our way up over the steep but more gently rounded heights on the 
left side of the valley, we reached the expansion of the glen in which the monastery 
of Lama-juru is situated. Its various buildings cluster like swallows' nests on the top 
of a precipitous terrace of gravel-and-shingle. 

On the 4th January, I covered the stage to Mulbek, crossing on. the way 

over two great spurs of the main range which overlooks the principal valley of the 

Indus on the south. The ascent from Lama-juru up to the first pass, Potu-la, is n6t 
particularly steep, though you distinctly feel it. According to the English map the 



Fig. 289. 
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village lies at an altitude of 11,240 feet and the pass at 13,456 feet, so that the 
difference of altitude is not far short of 700 m. The higher we climbed the greater 
grew the quantity of snow, until finally it formed a continuous sheet, though it was 
not at all thick. The brook that runs down from the pass was frozen into big 
sheets of ice occupying a large portion of the bottom of the glen. As we approach- 
ed the top, we found that the relative altitude decreased and the scenery grew 
relatively tamer, while up on the top the country was leveller. The actual pass it- 
self is gently rounded and marked with a cairn of stones. Thence the road slopes 



Fig. 290. TSCHORTENS AT LAMA-JURU. 


beside the brook uniformly down to Karbu, being often pretty high above the 
floor of the valley; but at the outlet of every side-glen it di{)s down into the 
bottom, and climbs just as steeply up again on the other side. We passed several 
other villages. After leaving Karbu the road continues for a space on the left side 
of the river, which is called on the English map Saneeloomak, and empties itself into 
the Indus. Between its right bank and the left bank of the Indus rises the mountain- 
chain which we had just crossed over by the Fotu-la, unless indeed we ought not 
rather to look upon this pass as being situated on a transverse col connecting that 
chain (which runs parallel to the Indus) and the loftier glacier-crowned range which 
lies to the .south of it. We then made our way up a little side-glen to the pass of 
Namika-la (i3,cx>8 feet) in the next subsidiary chain. There the snow was more 
abundant than on the Fotu-la. Thence it is no great distance down to Mulbek, 
which lies on the river Wakkha, an affluent of the Suru, which itself is a tributary 
of the Indus. 
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The next day took us down the glen of the Wakkha to Kargil (Kurgil), the 
only change in the scener)’ being that the glen grew more accentuated the farther 
we advanced down it. At Kargil, which is an important village, with relatively rich 
cultivation, we were again in the midst of immense, grandiose mountains, surround- 
ing us on every side. The river there, after its junction with the Sum, makes a 
pretty large stream, even in winter, and it would not be quite easy to cross over it 
without the wooden bridge, for which however an iron bridge was just then being 
substituted. In the summer it makes quite an imposing river, and especially a little 
lower down, after it has been joined by the united Dras and Shingo. In fact all 
the watercourses exhibit tlu^ most palpable evidences of a very lively erosive activity, 



Fig. 291. SOMK OTHER TSCIIORTENS. 


such as can only be i)roduced by immense volumes of water. The sight of tribu- 
taries of this character, and the reflection that these are only a very few out of the 
vast number which enter the Indus from both sides, suggest some idea of the enorm- 
ous dimensions to which that river must swell in the summer. Here we have in 
emphasised relief all the essential characteristics of the peripheral region. The country 
which we had then reached is the recipient of an incomparably greater abundance 
of rainfall than the relatively flat and protected highlands of Tibet. Here too aqueous 
erosion has given rise to a morphology in the vertical which has little in common 
with that of high Tibet, with its small and insignificant streams terminating in flat 
salt-basins, its filled-up valleys and depressions, and its levelled-down mountains. 

The valleys of the rivers Sum and Dras are separated from one another by 
an immense mountain-spur, on the flank of which the road runs as far as Karbu. 
After that it continues downwards some way until it reaches the confluence, and 



FROM LKH TO RAWAL-PINDI. 


371 


upon reaching that point, we left the road to Skardu and ascended the valley of 
the Dras, which is deep and large, and traversed by a considerable body of water, 
though it was then in great part frozen. Generally the snow continued to increase 
in amount, and went on steadily increasing until we reached the Sodschi-la, although 




Fig. 292. GROUPS OF MY LADAKI COOLIES. 


this pass is a good deal lower than the two that I have already mentioned. The 
road again runs like a shelf on the side of the slope, and was in so far difficult and 
tiring that it was covered with hard-trodden snow, as slippery as ice. Here and 
there on tlie slope stands an occasional coniferous tree, though quite stunted in 
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growth. Owing to the junction of the routes from Kargil and Skardu on the one 
hand and from Srinagar on the other, the traffic was becoming more lively. 

On the 7 th January we travelled up to Dras. At first we kept to the 
right bank, though afterwards to the left. Almost the whole of the way we 
marched more or less high above the glen, and only very seldom m its bottom, ex- 
cept hio-her up where the relative altitudes are less. The conifers .soon ceased again; 
thus there are but few, at all events in this locality, that have been able to get 
beyond the climatic and vegetable boundary set by the Sodschi-la. Down beside 
the river there is occasionally a bush or two. By this the snow was so universal 
and so deep that everything was white, except solitary stones and the perpendicular 



Fig. 293. UP TO THE SODSCHI-LA, MARCH I902. 


faces of the cliffs. At the same time the quantity of ice in the river increased, though 
the monotonous murmur of tlie stream was always audible. In several places in the 
river-bed there were picturesque ice formations; and the water flowed on over the 
bottom ice between the stones as bright as crystal and of a light green tint. Gener- 
ally however the ice stretched across from stone to stone, forming roofs and tabular 
masses, under which the stream poured with a metallic bubbling echo. In some of 
the open reaches the river actually smoked, steam rising from it as from warm water 
Possibly this was due to relatively warm .springs, possibly also to the very cold 
current of air which we felt all day descending the glen. By. 9 p.m. the tempera- 
ture had fallen very nearly to 20° below zero C., and at that level it remained a 
most unchanged all night, the minimum reached being only —22“. It had not been 
so cold since we left the eastern part of the Tso-ngombo. 

From the village of Dras the road ascends the glen of that name. This m 
the morning above the village was entirely filled with mist, caused by the steam 
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rising from the river, which is there open for a space. Higher up, above the lo- 
cality in which the springs appeared to be situated, it was entirely frozen over and 
buried under snow, though its rippling could still be heard. 'Fhe ascent is very 
gentle, and the glen opens out, at the same time becoming flatter. In places the 
road still runs along the side-hills, though not very far above the bottom of the 
glen. The springs which issue there in the bottom of the glen had given rise to 
big, light green sheets of ice, generally swept clean of snow. Every now and again 
we crossed the stream by a fresh bridge. The quantity of snow then increased so 
considerably that the road was like a deep trough running across it, its bottom hard 
and slippery owing to the trampling of horses’ hoofs and travellers’ feet, which made 
the ride both difficult and tiring. After passing the insignificant little village of 
Matajun, consisting of a few simple huts, we soon reached Matschui, a solid, well- 
built guest-house quite close to the pas.s, a great boon to travellers journeying along 
that route in winter, for they can there await a favourable opportunity for crossing 
over the dangerous pass of Sod.schi-la. For my own part, I had nothing to complain 
of in this respect: I was favoured with excellent weather, a bright sky, and no wind. 



Fig. 294. A REST. 


On the 9th January I crossed over the pass, and found it far simpler than 
from the descriptions I had been led to expect, this being a consequence of the slight 
fall of snow that year and of the favourable weather that was then prevailing. We 
travelled of course the whole way on foot. You cannot cross with horses; to attempt 
to ride down the precipitous slope with its frozen path Y'ould have been utterly im- 
possible. Round about the water-divide the snow lay at least i m. deep, and the 
track was trampled along the top of it. In some places the crust was sufficiently 
hard to bear a man on foot, but in other places the snow was so loose that we 
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went through. The ascent from the station up to the actual pass (alt., 1 1,500 feet) is 
very slight, scarcely noticeable, and on the otlaer side the descent is equally gentle 
at first. In fact, in such a dead level of universal whiteness it was difficult to say 



Fig. 295. ON THE SLOPES OF SODSCHl-LA, JANUARY 1902. 



Fig. 296. ON THE SLOPES OF SODSCHI-LA, JANUARY I902. 

where the actual water-divide was situated. But it is the mountainous character of 
the country on the south side of the pass that makes the Sodschi-la so dreaded* and 
generally keeps it closed for a certain part of the winter, or at any rate makes it 
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extremely perilous to set foot upon it. On the west side of the water-divide the 
gorge down which the pass stream makes its way is fenced in on the right by the 
precipitous slope of a compact spur of the mountains, and along that you go for a 
pretty long distance. The gorge or ravine in question is carved out with unparallel- 
led energy to a great depth. Its bottom is choked with huge fragments of stone, 
and in the warm season, is absolutely impassable, because the flood of water is them 
a hindrance. In the winter it is different, especially during March and the latter 
part of the season, at all events it was so that year. I'he masses of snow which 
accumulate on the summit of the mountains that overhang the gorge plunge every 
now and again down into the depths below in the shape of immense avalanches. 



Fig. 297. approaching dkas, march 1902. 


gradually filling it to the depth of several hundred feet from the bottom. By this 
means a track can be secured through the gorge. You then travel, as I did on my 
return journey to Leh, on the top of the fallen avalanches, although the temporary 
track so made is rather steep. The dangerous portion is fairly short, though quite 
long enough for travellers to get buried under the avalanches. The important thing 
is to choose a quiet time in the early morning, whilst the snowy masses are still 
relatively adherent in consequence of the cold during the night. In the day time, 
and especially when the sun is shining or the wind is blowing strong, it is extremely 
perilous to venture into the defile. Under such circumstances the wisest thing is 
just to wait. The path on the face of the precipice on the right side of the gorge 
IS absolutely impassable in winter, for it is overhung by threatening masses of snow, 
which may at any and every moment start gliding downwards. In the year 1902 
the track was however still passable on the 9th January, although travelling was 
anything but agreeable. For it was very narrow and frequently sloped outwards; 
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moreover it was caked with unbroken ice. formed through the freezing of the water 
that drops during the day from the melting snows above. In fact, it would be 
actually dangerous to venture on it without axes, a rope to tie you all together, and 



Fig. 298. THE SAME. 



p'ig. 299. ON THE ROAD TO SODSGHI-I-A, MARCH 1902. 


trusty and vigilant guides to help you. For on your left yawns the abyss, ijw 

of which you often cannot see in consequence of the precipitous chaMctirar- ^ ttie 
slope and projecting cornices that screen it from above. 
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Fig. 301. NEAR SONAMARG. 


Upon reaching the edge of the platform down the face of which the path 
plunges headlong to the station-house of Baltal by a series of short, quick, zigzag- 
ging turns, you involuntarily pause, lost in admiration of tht: view that lies spread 
out at your feet. In fact, I stood there a considerable time, notwithstanding the 
keen wind that was then blowing from the east-north-east, for the wind had been 
freshening up as we gradually approached the brink of the declivity. This then 
forms the third sharply defined dividing-line between the highlands of Tibet and the 

ffedin^ yourney in Centr^ Asia. IT*. 




37 ^ 


WESTWARDS TO I-ADAK. 



Pig. ^03. ON THE ROAT> TO SRINAGAR, .lANUARV I902. 


southern valleys of the Himalayas. Far clown below our feet was the upper p^ 
of the crU-n which leads out upon the valley of Kaschmir. Hie glens of F . 
;Lrll ««io„ which we were leaving l.chind us are barren, or ^ 

littl., vegetation to show; at our feet we h.ad a fresh gigantic vall^, on the 
of which grow coniferous forests, pointing to ^ 

Sodschi-la "the character of a climatic boundary. The descent of tins 

likewise dangerous because of the frozen nature of the pass: a slip of the foo 


was 


FROM LEH TO RAWAL-PINDI. 


379 


would have been fatal. Hence it was with a feeling of relief that we at length saw 
the station-house of Baltal growing bigger and bigger, and still keener was our 
gratification when we at last found ourselves on the relatively level expansion of the 
valley in which the station-house stands. By the time we got down the wind was blow- 
ing quite a gale; but my guides declared it was feeble as compared with that which 
generally prevails every day during four months of the winter, sweeping in int<;r- 
mittent, but furious gusts across the pass of Sodschi-la. It is because of this violent 
wind that the station-house of Baltal is constructed of such very solid tim1)ers; the 
beams and posts in its interior are as substantial as those in the hull of an Arctic 
whaler. The very telegraph poles in that locality are supported to enable them to 
withstand the force of the wind. 'I'he summer is however said to be frc!e from these 
gusty squalls. They would seem to be in some way connected with inequalities in 
temperature and atmospheric [iressure in the region above and below the precipitcnis 
declivity. The ground around Baltal and for some little distance down the valky is 
bare, this being clearly a consequence of the wind. It was not until we got farther 
down that we came upon the first strips and patches of snow; but before we reached 
Sonamarg the snow again formed a continuous covering. In that part of the vallt;)’ 
we rode on the right bank of a not inconsiderable stream, which derives its real 
water-supply from a couple of side-glens that debouch from the south just below 
Baltal. Sonamarg is a tiny hamlet of two or three steadings and a station-houst;. 

1 he next day we travelled down the valley of the river Sind. After crossing 
the stream twice in the neighbourhood of Sonamarg, the road, so long as the val- 
ley continues narrow, keeps to the slopes on the right, running along a narrow 
shelf, more or le.s.s high above the river, and at that timt; sheeted throughout with an 
e.xtremely treacherous crust of ice. Even in those places in which it was free, from 
snow, it was nev'ertheless frozen, the ice being formed from water that had trickled 
down trom above. As soon as the valleys widened out again, and became more 
open, the snow suddenly ceased, and the farther we adviincecl the better grew' the 
road ; in fact, it became at last a first-rate highway, well kept and with a fair amount 
of traffic on it. We cro.ssed the river six times on well built bridges. The volume 
continued to increase, until by the time it debouched upon the flat and level valley 
ol Kaschmir the Sind was quite a big river; there, after forming lakes anti marshes, 
it unites with the Jehlam or jelun. At noon tht:re w'as a cri.sp breeze blowing u[) 
the valley, but it was followed by a calm. The villages now came closer together; 
we pa.ssed Gagangan, Gunt, Mamer, and a string of others. The scenery was ex- 
tremely fascinating — in the bottom of the valley deciiluous forests, bushes, and 
meadows, on the lower slopes cultivated fields, and, more especially on the left side 
of the valley, thick and magnificent forests of conifers. The slopes on the right 
were for the most part bare, although one would indeed expect that forest would 
thrive better on the sunny side; but either the soil there is less suitable or the suppl)' 
of water is not sufficient. After the severe and bitter climate of Tibet, with its low 
temperatures, the winter in Kaschmir w’as to me like the mildest of summers. Our 
last day’s ride took us from Kangan via Ganderbal to Srinagar; thence I travelled 
three days down the valley of the Jehlam, and, crossing the pass of Murri, so 
reached Rawal-pindi. 
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CHAPTER XXIV. 


FROM LEH TO THE KARA-KORUM. 


It only remains for me to describe briefly the la.st portion of these three years 
of travel, namely the journey from I.eh over the pass of Kara-korum to Kar^dialik. 
'I'his route has, as is well known, been traversed by numbers of Europeans, and what 
I have to say about it cannot lay any claim to novelty. But the plan of this work 
requires that I should describe the western part of Tibet, where the highland is narrow- 
est; for in vols. Ill and IV I have dealt with the interior of high 'I'ibet. For my 
own part I was anxious to make some acquaintance with western Tibet after having 
visited so many other parts of that immense highland region. I was desirous to 
compare the orographical moulding in the west with the arrangement and general mor- 
phology of the northern, eastern, and central parts of the region. 

I returned to Leh on the 25 th 
March and left it again on the 5th 
A|)ril, taking with me a caravan of 
yaks and horses, those of my own men 
who still remained in my service and a 
number of I.adakis, who knew the road 
across the Kara-korum. These men 
were however to return as soon as we 
came into touch with Mussulmans who 
could furnish us with a fresh relay of 
caravan animals. There is a regular, 
though small, traffic between Leh and 
jar ken t, and several of the inhabitants 
of the little Ladak town have visited 
the East Turkestan city. At first we retraced our own footsteps across the Ischang-la 
to Drugub; but I myself took a different route at starting, and went past Hemi, 
being desirous to visit that celebrated monastery. 

The first day therefore I journeyed to Tschuschot (Shushot). In the beginning 
I followed the road which I have already described, past the long stone kists down 
to the bank of the Indus, and at Tschoglangtse-tsangpa crossed over the river by two 
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bridges, for it is there divided into two branches. The volume appeared to be 
about the same as it was in the end of December, although spring had already 
set in; at the same time it will certainly have decreased slowly from the end of 
December to, let us say, the beginning or middle of March, but after that will have 
increased, and every day it would go on steadily increasing until the summer floods 
came. The road runs a little distance from the left bank of the Indus, though often 
it approaches quite close to it. Tschuschot is a straggling village of immense length, 
and consists of scattered steadings and clay-built houses, with cultivated fields, in 
which the people were then busy ploughing, the fields being covered with a perfect 
network of canals. Opposite to us, on the right bank of the Indus, was the monas- 
tery of I'ikse, perched high on its crags. 



I’ig- 305- lUK BAZAAR OK T.EH. 


On the 6th April we travelled up beside the Indus between the farms and 
fields. As a rule the river was not visible; all we could see was its right-hand 
terraced escarpment. In a cleft of the rocks on the right lay the village of Maschu 
(Masho), w’ith a f^ompa or monastery. Pretty close to our route ran a distinctly 
defined terrace, evidently marking a former position of the river, and on the left 
we passed two small buttes, on one of which stands the monastery temple called 
•Stakna, picturesquely situated like a fort in the middle of the valley. After that the 
valley grows narrower for a considerable distance; and while we travelled close to the 
mountains on its right-hand side, the flanks of which were seamed with ravines and 
transverse glens, the river was visible a long distance ahead of us. 'fhen the farms 
and the fields ceased, and the surface, consisting of firmly consolidated gravel and 
sand, was frequently crossed by shallow, though dry, gullies. We left the river at 
the solitary farm of Tschanga (Changa), and struck off south and south-west up 
the gravelly scree at the foot of the mountains, and shortly afterwards entered the 
glen of Meini. In the entrance to the glen stand several picturesque and tastefully 
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ornamented tschortens, and we also passed several rounded or t!lon<,ratt;il stone kists 
with mane slabs. The entrance to the glen forms a narrow gateway, and after we 
got in amongst the mountains we travelled almost due west. Twice we crossi:d 
over the rather deeply incised watercourse, the second time on a bridge. At that 
spot there had been a running brook, though it was then for the most part filled 
with ice. In the narrow, picturesque glen poplars are fairly numerous. Again we 
pas.sed a .stone kist, for which there was barely room in the bottom of the: glen. 
Above it rose wild and rugged cliffs, and at the head of the glen snow-clad moun- 
tains were visible. Before us, at the foot of a precipitous cliff, stood the monastery 
of flemi, a slightly packed complex of houses, clinging to the steep face of the rock 
one above the other like swallows’ nests, all of them cubical or oblong-shaped; they 
looked as if they stood in imminent peril of being crushed by a fall of rock from 
above. However, there is one predominant fayade, and with it the fronts of the 
other houses are all built parallel. As I have given a brief tiescription of Hemi in 
my popular book, 1 need not delay longer over it here. 



Fig. 306. DANCING GIRLS OF LADAK. 


The next day the sky was heavy with clouds, and at 3 p.m. it snow ed. We 
again went down to the Indus, which we crossed on a swinging bridge. Even in 
the short interval of one day the volume appeared to have increa.sed somewhat, 
and the stream was muddier, and was rushing tumultuously down between its ver- 
tical escarpments of gravel-and-shingle. Shortly afterwards we again struck the 
road that we had travelled on in December, the road that leads up through the 
side glen to the pass of Tschang-la. The volume of the brook in this side-glen 
was considecably smaller than when we saw it before; but probably the greater 
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Fig. 307. HEMl-OOMPA AS SEEN FROM AHOVR. 



Fig. 308. TSCHORTENS AT THE ENTRANCE OF THE VALLEY OF HEMI. 


part of it had been drawn off for the irrigation of tlie fields. At dusk it again 
began to snow, and the snow fell so thick and fast that we were unable to see 
anything whatever of the country. Just above the bold bluff that is, crowned by 
the monastery of Dschimre we halted. The pass was said to be practicable, thpug . 
far more difficult than in December, owing to the quantities of snow which since then 
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had gathered on the mountains. In order to make a path for the caravan we liired a 
couple of hundred yaks, which we drove up over tlu; pass, to trample down the snow. 

On the 8th April I travelled tnily the short distance to 'I'agar. All night 
it had hailed and snowed, and we suspected that the amount accumulated on the 



Fig. 309. THli: PRIOR ANT) TIIRKK OTHER LA.MAS OK HEMI. 



Fig. 310. TEMPEL IN EASTERN LADAK. 


pass would be still further increased. Moreover, the acclivity leading up to it looked 
threatening and inhospitable, its higher parts being wreathed in thick, snow-laden 
clouds, which every now and again swept down into the pass, under the impulse of 
fierce intermittent blasts like those of the Sodschi-la. Only a few weeks before I 
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had left the hot tropical plains of India, and within another few weeks I should 
be in the warm and sultry clime of East 'Furkestan; and between the two intervened 
the narrowest part of the I'ibetan highlands, with its still arctic climate. 

Towards evening we sent the two hundred yaks with their eighty drivers up 
towards the pass to trample down the path, which we intended to use as early as 
possible the following morning. 



On the 9th April I crossed over the d'schang-la for the second time. In the 
evening it had again snowed smartly, but in the morning the sky was perfectly 
cU.*ar, except that a few vaporous clouds like mist formed a fantastic and ragged 

corona round the rising sun. All th(! way to Singrul we followTid the path on 

the right side; of the glen, that on the left, which we had used in December, 
being im[)assable owing to the snow. As the latter side was in the shade, the snow 
not only accumulated there in greater quantity, but it also remained a longer time 
proof against thawing. The road on the right also partook less of a break-neck 

character than that on the left, this being in no slight degree the effect of the snow 

in levelling up inequalities, and by its uniform softness and whiteness masking the 
harsher features of the vertical relief. The day w^as all that could be desired for 
a journey across this lofty pass: not a breath of air moved, not a speck of cloud 
to be seen in the sky. For a couple of hours in the morning however delicate, 
buoyant spicules of ice w ere floating about in the atmosphere, though without impairing 
the effects of the sun's power. Very soon after the sun rose, we felt it warm, and 
it grew increasingly warmer as the day w^ore on and we ascended, until at noon 
the heat was more intense than I ever remember it to have been; indeed during 
the greater part of the day it might quite correctly have been described as painful 
and oiJi)ressive. We had to throw off our overcoats, the sun shone fiercely in our faces, 
and we longed, but longed in vain, for a refreshing breeze or a cloud to moderate the 
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burning intensity of its rays. Strangely enough, it was also hot in the shade. But 
despite the discomfort of the heat, the effect of the excessive insolation, which 
made the skin peel off our faces in strips, we had nothing really to complain of. 
To have crossed the pass in a snowstorm would have been dangerous; in any case* 
it would not only have been difficult for the yaks to have found their way 
through the snow, but the path they trod would soon have been snowed uj) again. 



Fig. 312. A LADAKI. 


When we started the sno\v was hardly a foot deep; but very soon it was 
twice that depth; above Singrul it was especially thick. It brought with it however 
one advantage, in that it filled up all the hollows and interstices between the stones 
and fragments of rock, and to that extent levelled the track; though when you 
ride a yak, as I did then, the inequalities of the surface occasion you no incon- 
venience, for yaks can pick their way almost anywhere with extraordinary sureness 
of foot. As in the Sodschi-la, the snow lay thicker also on the east side of this pass. 
It was in fact a meter or more deep, and had it not been for the track trampled 
by the yaks, it would have been quite impossible to cross the pass in one day. 
Meanwhile we were restricted to the path thus made through the snow by our »yak 
ploughs, and every time it became necessary to adjust a load on the back of any 
of the animals the entire string of horses and yaks that followed after had to 
stand still and wait. In this way we kept perpetually stopping, and it was not 
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until we had got over the pass, where wc made the usual pause for taking obser- 
vations, that, in the neighl^ourhood of the frozen and snow-covered spring of Soltak, 
we overtook the long black line of the :^yak plough», which was in places almost 
hidden in the deep furrow it had itself made through the snow. The caravan had 
been busy all night forcing a path through the snow-drifts, which in some places, 
more especially the hollows, lay to a depth of two meters. Alter an eleven hours’ 
march we reached at dusk the* stone hut of Dag-nagbo, the coolness of the evening 
being very noticeable after such a warm and strenuous day. We had only one 
solitary case of snow-blindness, the sufferer being one of the Burjat Cossacks; but 
after a few days he was better. 



313. A TSCliORTKN AT DKUGUB. 


On the loth A|)ril we covered the last stage of the common road that we 
had travelled over in December, namely to Drugiib. Notwithstanding the great 
(juantity of snow on the '1 schang-la, the last [jiece of the road had none at all. 
Even at Dag-nagbo the snow was thin and sparse. I'he snowkill during the night 
had indeed made the ground white, but this had rapidly thawed again. Up towards 
the pass the sky now looked threatening and the summits of the mountains were 
wreathed in heavy snow-clouds. Nevertheless the caravan of yaks returned home, 
starting as early as possible before the track which they had made should get 
snowed up again. At Drugub we spent the night in the same quarters as before, 
and made the beginning of our prej>aralions for the climb over the Kara-korum. 
We took with us both yaks and horses, as well as a troop of trusty Ladakis. None 
of them had ever been over the Kara-korum in winter, so that they were uncertain 
as to which route ought to be chosen. The shorter was said to be that past the 
glacier-arms of the pass, though it is often blocked with ice, so that under the most 
favourable circumstances only a narrow passage is left open between the front bf 
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the glacier-arni and an op|)osing precipitous cliff. If this passage were stopped up, 
we should be obliged to make a three days’ detour. When we reached Schejok 
men would have to be sent on in advance to find out which woukl be the better 
route to take. I'he terms that our Ladakis demanded were one rupee per day 
for each horse and 6 annas for each yak. During the summer these prices are 
considerably lower. 



Fig. 314. LOOKING U 1 ‘ THE TANKSI VALLEY FROM DRl'GUn. 


April iith. The route from Drugiib to Schejok k.^ads throuoh the lower part 
of the glen in which Driigub and Tanksi are situated. On the English map the 
name Durgul is evidently the same as Drugub, although pronounced differenlE by 
differents informants. It is a wild and picturesque road: the river has cncrgeticalK’ 
eaten its way down \’ertically or very steeply through the granite, making a deep 
narrow, winding gorge, fenced in by bare, rugged cliffs, bi/arre )’et im|;)ressive in 
character. The bottom of the glen is choked with gravel and stones of all sizes, 
which materially impeded our advance. The only vegetation was some solitary, 
ragged bushes, and these were few and far between. l'lu:re was no grazing, for 
there simply is no room for it, the glen nowhere widening out. I'hroughout the 
glen there is nothing but stone, stone, flung about in picturesque confusion, just as 
the most capricious fancy would seem to have suggested. Some idea of its curious 
and inhospitable nature may be obtained from the acconii)anying photographs (see 

314—317. 320)- 

At first the glen forms a big S-shaped benil, in which the road keeps exclu- 
sively to the left bank of the stream; but after that we crossed the brook six times. 
This was rather trying for our large company of men on foot; when the water 
pre.ssed upon them, they grew unsteady and began to slip; but they are ac- 
customed to balancing themselves on the rounded stones in the beds of the streams. 
All the way down this bed is full of water-worn, rounded stones. The places at 
which the road cro.sses over the stream arc where the latter presses cIo.se in to 
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the base of a perpendicular cliff; but son\e distance lower down the river glides 
diagonally across to the opposite side, to wash the foot of another cliff, and then 
we were forced to ford it again. For almost the whole of the way the water 



F'g- 3 '5- the river or drugub. 


foamed a.nd boiled in little restless, broken ca.scades amongst the stones;’ it was 
very seldom that it flowed along quietly for a short distance. The morphology is 
the same as it is in all transverse glens cleft tlirough granite ; the vertical dimen' 
sions are more striking than the horizontal. Above .our. heads towered Mighty 
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Fig. 316, NARROW PASSAGES IN THE VALLEY. 


masses of rock, and repeatedly we could not help fancying we were in danger of 
being crushed under the fall of some overhanging cornice or top-heavy shoulder of 
the mountain. The view down the glen kept changing every minute, though the 
glen preserved throughout its character of a gorge or defile. All the same the 
scenery was not monotonous; it afforded me a true delight to study the singular 
shapes which the different varieties of the capriciously bedded granite has assumed. 
Sometimes the rock was striped, sometimes coarse-grained, sometimes grey, some- 
times brownish-red. In various places the natives have built bridge-like walls of 

Htdin^ Journey in Central Asia, IV. 50 
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stones and slabs along the faces of the precipices, and upon them the road is car- 
ried. This is to avoid fording the stream unnecessarily, a task that grew every day 
more difficult. Louring the high-water period it is probably quite impossible to cross 




Fig. 317. A SHORT HALT. 


the stream; it will then be too deep and too furious. Here I found it convenient to 
ride a yak, for I could safely leave the animal to look after itself, while I devoted 
all my attention to my map-making, which the winding character of the glen made 
very exacting. 
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After we had travelled for a 
good distance in a direction east and 
north-east, we again turned towards 
the north, and having forded the 
stream yet once again, we struck up 
the left side of the glen, where the 
slope was less steep. At length the 
river appeared like a deep-sunk gorge 
far down below our feet. The slope 
on the opposite or right side retains 
its precipitous character the whole of 
the way. It rises practically sheer 
from the bottom of th(^ 
wears a dark and forbidding, yet im- 
pressive aspect. The road keeps 
amongst soft material, consisting of 
stones, gravel, and finer detritus, and 
is relatively well cared for, although 
constantly exposed to rock-slides from 
alcove. The climb up out of the glen 
is very apprecialile, yet in any case 
easier than tlie gorge, which was 



growing increasingly ruder and more constrained down in the depths below. It was 


however only the lowest part of a mountain-si>ur that we had to get over. Its 


culminating point is crowned by a cairn of stones, an obo decorated with flags. 


After that we again descended, and the country grew more and more open. Before 


us lay spread out the big, broad valley of Schejok, with its level gravell)' floor. 



Fig. 319. OUR HOUSE IN SCHEJOK. 
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across which meanders the Schejok stream. On both sides rise stupendous mount- 
ains, half covered with snow; but the bottom of the glen, as well as the lower 
slopes, were on the contrary quite free from it. Nor was there any ice to be seen, 
except small patches, and they were soft, in the more sheltered corners of the 

transverse glens. At length the road trended a little towards the west. Finally, 

having passed an obo and some small tschortens, we found that we had reached 
the little village of Schejok, with its simple four-square stone houses. The one 
that was placed at our disposal possessed a balcony, from which we enjoyed a 
glorious view of the Schejok valley, a view which we beheld with all the greater 

interest since we knew that through it ran the road that was to lead us to our 

greatly longed for goal — Jarkent and East Turkestan. 



Fig. 320. ANOTHER NARROW PLACE. 


All day the sun had not shown himself once, but a little before sunset he 
just peciped out for a short while. I'owards evening all the mountain-tops were 
draped with heavy clouds. Next day the clouds were so thick that it was never 
more than twilight; on the mountains it was snowing fast, so that we were unable 
to see their tops. It even snowed a little down in the Village of Schejok. 

Here we took a day’s rest and organised the caravan that was to accompany 
us to the pass of Kara-korum. We required 27 horses. Our baggage was now 
considerably reduced, for we had no longer any need to carry provender with us for 
such a long time beforehand. Another three weeks or so would see our journey 
ended. Our courtyard was therefore the scene of the greatest bustle. The animals’ 
loads were arranged in the most convenient manner, and the horses were shod and 
groomed after the requisite number had been selected out of 30 from Schejok and 
30 from Nubra. In the case of a forced crossing of the pass such as that which 
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I now contemplated it is a decided advantage to hire caravan animals instead of 
buying them. True, it comes dearer to hire them; but that is outweighed l)y the 
freedom from all responsibility in connection with them. You may safely leave it to 
the owners’ own interest to look after them as conscientiously as possible. It also 
rests with them to provide forage and to seek for suitable camping-[)laces with 
grazing. All we had to do was to accompany them; we could safely trust the 
Ladakis and their local knowledge. 


V 



Fig. 321. VIEW UP THE VALEEV OF SCIIEJOK FROM THE VILLAGE oF SCIIEJOK. 


We began our actual march up to the pass of Kara-korum on the 13th 
April; this was the liighest pass of all those that I essayed on the Tibetan hi(,dilands. 
The weather was not particularly inviting for such a venture, for there was reason 
to Ijelieve that with each succeeding day we should advance into severer and colder 
regions. The sky was heavy with dark and threatening clouds, which trailed along 
the mountain-sides and drifted down the glen like gigantic pendent tufts of wool. 
The wind blew and fine snow was falling. With the view of sparing our horses 
for the exertions that lay in front of them, for the first few days we packed all the 
baggage upon yaks, which were afterwards to return. Turning our backs, then, 
upon Schejok, the last little Inhabited outpost in the north of Ladak, we plunged 
in amongst the barren, uninhabited mountains. We travelled at first towards the 
south-east, crossing over the hilLs on which Schejok is built. But these we soon 
left behind us, and then descended into the bottom ol the valley, where, to begin 
whit, we crossed over the stream of Drugub, just above its confluence with the Schejok. 
Shortly after that we forded the principal .stream also and subsequently kept along 
its right bank. Its volume amounted, I dare say, to about 7. cub. m., as compared 
with 2 cub.m. in the Drugub, and the water was perfectly clear. The bottom ot the 
valley is littered with grey granite detritus, and is broad and flat, so that the fording 
of the river was a very easy matter. At the foot of the mountains on the right 
side of the valley is a strikingly developed terraced escarpment, the work of erosion, 
with an abrupt and sharply defined edge, while the left side is occupied by the 
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great offshoot which separates the .stream of Drugub from the river of Schejok. 
Higher up this offshoot is cleft l)y a deep and energetically carved side-glen, the 
rocky outlet of which faces Schejok. At last however the valley turned to the east, 
and then to the north-east, and finally to the north. Just in this part of its course 




Fig. 322. CROSSING THE RIVER OF SCHEJOK. 


the .Schejok river alters its direction in a very remarkable way. The stream 
comes down from the north, but upon reaching the bend in question it turns 
sharply towards the north-west. Thus all the way from the Kara-korum pass it 
succeeds in breaking through the mountain-ranges in those localities in which the 


FROM REH TO THE KAKA-KORUM. 


399 


peripheral characteristics are less accentuated; but from Schejok onwards it has to 
flow, like the Indus (into which it empties), parallel to the chains which run from 
south-east to north-west. It is in this way that the sharp curve in question has 
arisen, compelling us to sweep round in a half circle. 

At the same time the valley contracts and its bottom becomes filled with 
detritus. Twice more we had to ford the stream, namely in a little sliarp bend, 
owing- to the current there hugging closely the precipice on the right side. In the 
summer this sj)ot is impassable, as indeed the linglish map warns us; the bottom 
of the valley will be then compk^tely filled with water in the narrower parts. We 
travelled next along the right bank, keeping close to the tumultuous stream. In 
sheltered places we found balghun bushes growing in great numbers. On the other 
hand grazing was scarce, though during the latter |>art of the day kamisch made 
its appearance, especially in those localities in which the balghun bushes were growing 
luxuriantly. 'I'he mountains on the right descendc^d almost precipitously to the bottom 
of the valley, and there were signs showing unmistakably that when in flood the 
riv^er, or at all civents a branch of it, reacht'.s close to the base of the clifis. 'khe l)ed 
of the strt^am is not seldom full of holes, which contain water, then however partly 
frozen; whereas on the ri\TT was there no ice. At these spots the bed consisted of 
sand, former sand-banks which Iiave become bound together by bushes. The region 
was absolutely lifeless; we did not perceive a solitary sign of animal existence. 

One of these expansions of the valley, with sandy ground, bushes, and kamisch, 
is known as Tschong-jangal or the Big V^egetative Tract, d'he Tibetan name of this 
place is Rangsa-dunmo, and its altitude above sea-level is 3757 m. 

April 14th. In the morning the sky was heavy with clouds, and all day the 
light was diffused, so that all the lights and shades were toned down and the rdief 
features w^ere indistinct. A fresh breeze was blowing from the south, bringing with 
it fine drifting dust, which covered everything, making both faces and clothes gre}\ 
Nevertheless it was a mild and pleasant day; we could not complain of being too 
cold nor yet of being too warm, as we had recently been when crossing the 
Tschang-la. 

We then travelled due north, the glen running for some distance inconceivably 
straight, so that it became lost in the blurr that obscured the distant horizon. This 
made the scenery monotonous, for we missed the variations that are associated with 
a winding glen and bold rocky buttresvses and headlands. All along this stretch the 
breadth remained fairly constant at 200 to 300 m. Of the total area of the flat and 
level glen floor only a relatively small portion is occupied by the river; but its dry 
watercourses and the sharpness of their margins convey some idea of the enormous 
masses of water which pour down the glen of Schejok in summer on their way to 
the Indus, In fact, the road by which we were then travelling becomes impassable 
in the end of April. In Leh and Drugub we had been warned not to put off our 
start too long, and we were told that, if the weather continued to be warm and 
bright, the floods would begin to come down about the 20th April, and after that 
the river would be too swollen to admit of being forded. The volume which we 
encountered on the 14th April was as much as ever people on foot could get through, 
though it occasioned no inconvenience to mounted men. 
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The greater part of the bottom of the glen is choked with granite detritus 
and stones, alb of them round and water- worn, though amongst the coarser gravel 
there occur long, narrow strips of sand, built up by the current into sand-banks. 
As far as we possibly could we travellexl along these strips of sand, the riding being 
far easier there; and we were fortunately able to travel in that way for the greater 
part of the day. Below Tschong-jangal there was a considerably greater amount 
of detritus. 

Even at this point I fancied I could almost detect a decrease in the relative 
altitude of the mountains, though at the head of every fresh side-glen we caught 
glimpses of lofty and imposing snowy crests enveloped in clouds, partly shrouding 
their outlines. Thus on both sides the main ranges were at a considerable dist- 
ance from us, the ranges that is whose spurs and offshoots abut upon the river, 
descending to it in a series of greyish brown terraces, platforms, and knobby pro- 
tuberances. About 50 m. above the bottom of the glen grottoes and hollows have 
been scooped out in the face of the cliff, obviously the result of fluviatile erosion at 
some former period. 



I'ig- 323- MY RIDING-YAK. 


The balghun Inishes now became far fewer in number, but small thickets of 
wild briers gradually took their place. During the latter part of the march we 
observed a few scattered artschas or junipers on the slopes and crests of the moun- 
tains. Still not ""a sign of animal life. I dare say that the wild sheep, as well as 
the antelopes and kulans, avoid this relatively confined locality, prefering the opener 
mountainous parts where they can keep a good look-out for their enemies. 

In the beginning of the march we passed a side-glen coming from the .w^t; 
this, I Was told, is called Darsang-garmo, and has in its upper part grazing*- 
grounds for cattle and sheep in the winter. Farther on is the outlet from the . 
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of the large side-glen of Jan-tschenmo, up which a road is reported to run to Chotan, 
uniting higher up with a track that leads from the Panggong-tso to Chotan. On 
the English map this side-glen is called Chang-chenmo, and its stream is shown as 
big as that of the Schejok, which is manifestly an exaggeration. At all events the 
stream that was then flowing down the glen was a mere rivulet, which contributed a 
fraction of the volume of the principal stream. Just above its outlet we find on the 
map just mentioned the words »Not passable in summer»; and the glen just there 
is very narrow and wild. 



Fig. 324. ICF AT THE RIVER-SIDK. 


Not far from the outlet of the glen of Jan-tschenmo the Schejok river presses 
close in to the mountains on the right or west, forcing us to cross over it. Above 
that point the cliffs on the right side of the glen are called 'rschagma-tschen, and at 
their foot is a little vegetation. After fording the river the second time we tiavelled 
for a distance on a ridge of sand on the right side of the glen, dritt-sand which has 
accumulated under the lee of a rocky buttress; it does not however^ form fully 
developed dunes, probably because it is exposed to gusty winds from various direc- 
tions. After that the glen winds rather more, but its windings are long and do not 
waste much time. The bottom of the glen still continued to be broad, and across 
it the river flings itself from the one side to the other. Finally, just before halting 
for the night, we crossed twice over the Schejok. We encamped in a locality known 
as Schubga^go or Kaptar-chane, where there was quite a rich abundance of thriving 
bush vegetation. The absolute altitude was 3826 m. Sheets of soft ice now began 
to appear at intervals in the quieter reaches of the river. There too an important 
side-glen debouches from the west, with great snowy mountains at its head, belonging 
to the main crest of the range which borders the Schejok region on the west. 
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April 1 5th. During this day’s march granite was again the predominant 
formation, though other rocks also occurred, e. dioritc, white marble, and a light 
green schist exceedingly fine of grain. The bottom of the glen is completely filled 
with grey granites detritus and stones, which hurt our animals’ feet, thus causing 
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our advance to be very slow. 'Fhe yaks in particular began to show signs of fatigue- 
riiere were, it is true, tracts of soft sand, but they were far fewer than on the day 
preceding. 'I'he glen then contracts a little; but only a relatively small part of its 
level gravelly bottom continued to be occupied by the stream. The ascent is very 
gentle and ex enly distrilnited : as yet we had not encountered any waterfall or even 
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broken cascade; all such irregularities and threshokls havt; btuni l<aig KacIUxI down 
by the power of erosion. The volume appeared to l)e unchanged, though as a 
matter of fact it had experienced a slight augmentation, for it had been joined by 
various tributaries, though all of them were small, 'f'owards evening tlien; was an 
evident increase of volume noticeable, a consequence of tlu; perfectlj l)right sky 
which prevailed all day and quickened the melting of the snows. It was in tVict 
more like spring than wdnter, the mountain air w'as so bright and (exhilarating. 



Fig. 326. TKRRACE OF .OR AVKI.-AND-SHIXOI.E. 


Althoijo^h we were approachino* one of the loftiest passes on the earth, tlie 
amount of snow still continued to be insio-nificant. It was only on the \’er\^ highest 
summits that it lay hea[n*d up to any noteworthy (Extent, and from them it streaiiuxl 
down the mountain sides in loiio' thin ribbons, thoiioh nowhen^ did theses api)roach 
the bottom of the glen. With the exce|)tion of one or two small [patches ot ice in 
the riparian lagoons, the river Schejok was still unfrozen. 'I hus both the . weather 
and the snow |jresaged for us a favourable climb over the Kara-korum. And judging 
from the general character of the snowfall that winter, we had little grounds for 
fearing that we should be delayed by snowstorms. On our way back from Srinagar 
to Leh we' had on the nth March found considerable quantities of snow on the 
Sodschi-la; in fact the gorge was filled with fallen avalanches, and the snow lay thick 
and [)lentiful all the w^ay to Dras. On the Tschang-la too wc had found it Ij ing a 
meter deep or more, though a good deal less in quantity than on the Sbdschi-la. If 
now^ the quantity of snow continued to decrease in this way towards the interior of 
the continent, w^e might expect to find less snow*^ on the Kara-korum than we had 
encountered on the I'schang-la. And in fact we ascertained that such really was 
the case. Indeed it would appear to be the rule, that every winter the amount of 
snow decreases towards the more central parts of the highlands, heavy contributions 
being levied upon the snow-bearing clouds before they reach those parts. 
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We crossed the river the first time that day just above Kaptar-chane. For 
crossing we generally selected localities in which the river was flat and broad, 30 
to 40 m. across, and not more than half a meter deep, and where the boulders in the 
bed were not so big as to prove a hindrance. After that we travelled for some dist- 
ance on the left bank, proceeding north, afterwards north-east, and then we forded the 
river again. Subsequently the glen became more winding than it had hitherto been and 
the scenery more diversified and wild. At intervals a side glen debouched, opening 
out glimpses into the heart of the mountains; on the whole however side-glens are 
rather few in that part of the countr)-. Along the right side of the glen we ob- 
served a mountain path, which, I was told, leads to the open grassy tract of Nja- 


Fig. 327. 


CROSSING THE SCHEJOK RIVER. 



ja^hmik, where flocks of slieep are wont to be grazed in the winter. We then 
proceeded along the foot of a vast mass of marble, the rock being snowy white 
and beautiful to look at, though seamed with cracks. After that our direction was 
north-west, until we reached a part in which the glen was narrow and inclosed 
between steep, though not very high cliffs, where we forded the stream three times. 
From the east enter two large side-glens, and down the lower of these a brook 
was flowing, though near its outlet it had formed sheets of ice. Every now arid 
again we observed at the foot of the mountains little rivulets, which owed their 
origin to snow melting in the vdcinity, and there too an occasional spring contrF 
buted its quota of water. On the left side of the glen there is a saline spring, the 
incrustations of which have given ri.se to formations like stalactites. After we 
the stream the third time we set our faces toAvards the west-north-west; here 
there was an accumulation of grey drift-sand. Shortly afterwards we were 
forced to cross the river by a projecting headland j then we passed a fresh 
of sand, and a scree of stones, at the foot of which was a rivulet 
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springs and flowing amongst thickets of buslies. On its left side the glen was now 
overhung l)y steep, towering walls of rock, with imniense screes gushing out of 
every fissure and ever>' watercourse, and their foot abruptly shorn by the summer 
floods. We forded tlie river for the last time near Riung-karu-jogma or 'I'schaluT agh 
or Tschahr-bagh, and then encamped at an altitude; of 3967 m., at the foot of a 
gigantic gravel-and-shingle terrace. Above it rise up steep and riiggeil masses of 
rock, while narrow, wild-looking side-glens open out towards the west. We had 
again reached a region in which the scenery is sublime. 'I'he vegetation was however 
.scanty, only a few solitary busht's and .some kamisch. 

April 1 6th. In oreler not to weary our animals, and especially the jaks, we made 
.short marches, and generally encampeel at the placets when; the; Jarkent caravans 
are accustome;el to stop for the night. During the preceding night vieilent gusty 
winds blew in our glen, and every now and again we hearel lanelslips of gravel and 
stones falling from the terrace at the foot of which we were; encamped; in fact our 
position was far freim being safe. Shortly before reaching d'sehahreagh we came 
across an inhabitant of .Schejok, grazing some jaks and slieci); he was the only 
human being we; met with in the course of the whole of our journey through these 
mountains. 

The volume; of the Sche;jok had now visibly 
decreased a little. On the wheile its glen still preserved 
the same characteristics as hitherto, and led us north- 
north-w(;st without windings wejrthy eif mention. .-\t first 
we aelvanceel for a considerable distance clo.se to the 
foot of the mountains on the right side of the glen. On 
this side, as also on the side opposite to it, tve now 
encountered a great number of gigantic screes, the fronts pjg ^^ 8 . vEKricAi, .section ue 
of which often ro.se fully 100 m. above the glen. Every r)F,i*KF..ssioN at mandari-ik. 
now and again, in places that are not invaded by the 

river, we would .see kburuk .scrub and tamarisks. lI|)on reaching a minor tletached 
butte, which we |>assed on our left, we crossetl over to the left or east side of the 
glen by means of a low threshold which rt;aches across it. I'he space between the 
butte and the cliffs on the ea.st is in great part filled with sedimentetl yellow clayv 
There a large side-glen, called Galik-tartan, comes down from the east. After twice 
more fording the river we approached Mandarlik, a peculiar d«;pres.sion scoopt;d out 
by the stream some time ago at the base of the cliffs on the left side of the gl<;n. 
Then;, being well protected, and well watered by a spring, which had formed some 
small pools, grass, kamisch, and bushes were growing, fhere were wikl-duck. 
rile place, which lies at an ab.solute altitude of 4145 m., is also called Julghuluk 
( -= Julghunluk) and in Tibetan Ilodba. 

On the 17 th April we again did a very short stage along this remarkable 
road, which by this was beginning to get monotonous. We were still within the 
peripheral region and within the confines of the drainage-area of the Indus; as yet 
there were no indications that we were approaching the vast, relatively flat Tibetan 
plateau-land. The vertical relief was still the more pronounced; of the horizontal relief 
We did not see much, for our view was limited on both sides by the lofty walls of rock. 
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I^y this the volume, of the stream had manifestly decreased. Not only were 
we a[)proaching higher and barer regions, we had also passed a great many con- 
tributories on the way up. Ice-sheets were now more frequently observed in the 
bed of the river; they were rather large, but all of them soft, white, and brashy. 
On the other hand, there was no snow in the glen, and even on the mountains it 
appt!aretl to be less in quantity. We only forded the river once; this receives a 
considt raldt! increment from a large unnamed glen which del:)oiiches from the west. 
/Xnimal life was still practically absent, savt- tltat we saw a few ravens only. But 
after we got past Jatuk we observed a flock of ark/iaris grazing on the grassy 
summit of a gravcil-and-shingle terrace, but at our approach they hurriedly fled away 
up the mountains. At [atiik ilu* altitude was .{2 12 m. 'The pnwailing rock still 
continued to be granite; thoiigli amongst the..* detritus at the l.)Ottom of the glen 
1 [)icked up fragments of diabase, ])orj:>hyry, crystalline schists, and otlu.r v^arieties 
of rock. 

d’here we dismissed our caravan of hir(‘d yaks, for the wearv' animals only 
kept ns l:)ack, and their loads were transferred to the l)acks of the horses. 



329. TIIK 1*001. OF MANDARI.IK. 


April 1 8th. The ascent liecame rather more noticeable, though without being 
at all pronounced or in any way troublesome to our horse carav^an. Of the river 
we did not see much, excejjt every now and again a sheet of soft ice. Nor did 
we cross the stream until we had almost reached our camping-ground for the night. 
TIk! volume was then only i V a cub.m., and that consisted chiefly of water which 
had merited during the day, and had only got down to that point by evening. Yet 
it was only occasionally that we caught a fugitive glimpse of the river, whicli for 
some distance was hidden undernt;ath the detritus that filled the bottom of the 
glen; it was only in the deeper parts of the channel that it came to light. TN 
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balghun bushes now ceased entirely; we saw the last at Siiltan-tscluikur, wlxire 
also a little grass was growing. The rock was still |)red(jminantl)- granite, together 
with a fine-grained, black- rock, eithcT diabase or diorite. 'I'he bottom of the glen 
was littered with loose gravel, which tired us, for it was merely here and there 
that it was consolidated or replaced by strips of sand. The gullies cut through 
this material showed by their size and their sharp edges that in summ(;r the volume 
even thus high up must be very considerablts The glen was on the whole of the 
.same breadth as hitherto, c-xcept that at the bends it often witlened out consiilei- 
ably. Sultan-tschukur is one of these wider localities. Every now and again a bio- 
subsidiary glen would join our glen now from the one side, now from the otlu.-r. 
The snow lay thinner and thinner on the mountains, though there; was not so much 
as a trace in the bottom of the gkai. 'J'he spot where we encamped bears no 
name. By that we hail reached an altitude of 4414 m. The countr)- was |)ei-fectly 
barren; plant-life was confined exclusivel)- to a few- scattered teresken plants. 



330* THK DEPRESSION OF MAND.AKI.l K. 


The caravan animals selected for crossing over the Kara-koruin are nearly 
always horses, sometimes mules, but seldom camels, and then of course only such 
camels as are accustomed to travelling amongst mountains. On the little patch of 
vegetation that we found at Sultan-tschukur we observed any quantity of camel-dung, 
apparently a year old. Owing to the loss of baggage-animals which it entails this 
difficult route has never been favourable for trade between India and East Turkestan, 
nor does it ever seem likely to come much into vogue for that purpose. Still it is 
used by merchants from Jarkent;’ biit when they travel .with camels the)' are wont 
to leave them behind at Sultan-tschukur and carry their wares the rest of the way 
to Leh on horses. 'Fhe difficult glen between Schejok and Drugul), as also the 
[lass of Tschang-Ia, are reputed to be fatal to camels. 
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is! as igood as couW be expected, hi. a gten .ittfed vi^h..de||n^- ...^f^^ 
gteh sdll remained .the .same; 6idc-gk^ were freqhen^ a^'cHpteft' 
size. - At first we marched towards Ae west-south-west,- th^h teWu^vf^e 
west. We passed ice-sheets pretty ofteii, but rimning water . yiiSiiSv.s 
neighbourhood of a small detached hiH on the left side olt the; gleh we p 
the outlet of a vast side-glen bearing S. 53“ W, The snow was fast 
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amount; even on the tops of the ranges it was scanty. Then, i^ ent^^^ 
of the glen . was for a considerable distance completely hidden untlemeath a c^- 
tinuous field of ice, and along this we rode. It wSs built up of several difi^^^ 
layers and sheets with beds of air between them, so that at every step fhaff^ 
horses took they trapipled through. Occasionally however the ice was bright hn| 
slippery, and firmer. Down- the middle of this ice^eld fan a Hvtdet of 
water, very muddy, and with a volume of abput 2 cub.m. in the>:secbnd. A 
glen which enters from the north-east is said ,t0 .W caUed McjrjgQrrun^^ -In the 'S 
80° W. we observed* a, side-glen, which is stated 10 dead ;.tD. tt s8l(0f|^''Pass;,,jW 
also to Lubra (qy.- Nubra). It \Vas; quite easy 

the right of the glen, not the bottdhli^j^^^ Schejok rditte %' !'": 

In two or three places, wheretd*® .fiver (then entm^,^vel^i^;i|>yjiee*^iPg 
hugs clo.sely the low offshoote i of Ae;!fWgge diabas^. df ' d^pi^i^' 
the track runs iip ainongst therHyitihOiign'-dt^on 
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^\^n. Subsequently the ^^len trends still further towards the north, and then after 
once more fording the muddy stream, we came to Ak-tascli (4681 m.), or the 
White Stone, a name which alludes to a little knoll of marble that there crops up 
out of the floor of the glen. But apart from this the prevailing rocks all day were 
fine-grained and black. 

1 'he weather was less favourable. In the forenoon the sky was only half clear, 
but afterwards it became mantled with dark clouds and a strong wind met us in 

the teeth. In the evening we even had a slight fall of snow; it was fine and 

whirled about in the wind. 

'I'he next day it snowed briskly at Ak-tasch, and we decided to stay there 
and give tlu! horses an opportunity to nibble the last grass they were likely to get 
for some days. The* snow came down thick, but was of the finest. I'he wind blew 
hard, so that the ground in the vicinity of our camp became only parti)- covt^tmI, 
for the snow was mostly blown away as fast as it fell. Our Ladakis were however 
of opinion that this snow-fall would not make it impossible to cross over the Kara- 
korum; at the most it would only render it a little more difficult. 

Immediately south-west of our camp we discoveretl three small glacic-rs and 
to the north a fourth. 'I hcty are streamers from an ice-field which caps the higher 
parts of the mountains. Very short and very steep, none of them get down to the 
bottom of the glen. 'I'hey are fissured at the edges and crossed in front by horizon- 
tal bands of dirty ice. At that time however they were enveloped in im|>enetrablc 
clouds of whirling snow, which swept like drift-sand along the bottom of the glen 
and the sides of the mountains. After the l)right, temperate, and glorious weather 
which we had experienced in the deep-lying glens we w(.*re again plunged into 
Polar winter. 


Iledin^ CenUal Asia. IV- 



CHAPTER XXV. 


OVER THE KARA-KORUM AND THE SUGET-DAVAN. 


Oil the 2 1 St April we did the interestini^ stag^e past the two glacier-arms of 
Kitschik-kiimdaii and 'J'schong-kiimdan, both belonging to the vast upheaval of the 
Kara-korum mountains. I he sky was gloriously bright with neither snow nor wind; 
indeed we actually felt it warm, although not to tht^ same extent as on the Tschang- 
la. Had the snow whirled as it did the day liefore, it would have been difficult to 
make the crossing, besides which we should have lost the spectacle of the wonder- 
ful and majestic scenery which is characteristic of that glaciated region. 



332. VIEW OK THE RIGHT SIDE OK THE KITSCHHt-KUMDAN GLACIER. 


At first we proceeded north-north-west on the right bank of the river, amongst: 
a chaos of small hills and heights. The amount of snow in the bottom of the glen 
increased, but the quantity was not at all serious until we reached the vicinity of 
Japtsclian. We passed close on our left a smaller glacier-arm, or perhaps only 
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end of a mantle-fringe; then, after riding for a short distance across moraines of 
gravel and stones, we reached the edge of the vast glacier-arm of Kitschik-kumdan, 
with reddish vertical cliffs on our right rising directly from the left bank of the river. 
We rode gently upwards, having on our left the glassy, glittering, flashing wall of 
ice. As the ice melted, the water dripped and ran down the face of the glacit:r 
and the thousands of tiny rills gathered into a brook. It was no longer difficult to 
account for the muddiness of the .Schejok stream lower down; for the glacier brooks 
carry with them glacial clay and mud from the bottom moraines. On sunny days 
the front of this glacier is exposed to the most active ablation, the conse<|Uence 
being that the surface of the ice is most irregular and broken, a confusion of com;s 
and pyramids, with hollow’s, pits, and crevices betw'een them. I'he smaller glacier- 
arms that we passed were relatively pure, although a banded structure is distinctly 
visible in them; the larger ones contained all the greater amount of impurities and 
material brought dow’n from the mountains higher up. 



We were now approaching the locality which we had been warntid against 
in Schejok, as in some years rendering this route impassable. Fhe most advanced 
frontal section of the Kitschik-kumdan is pushed right across the glen until it en- 
counters the precipitous rocky wall on the opposite or left side. Hence, in order 
to get past it, you have to clinib partly over small steep rocky heights and partly 
over a chaos of icy fragments, which have toppled down from the front of the gla- 
cier and form a veritable ice moraine, the separate pieces of which have become 
rounded on the outside through partial thaw'ing. In some places they have 
cemented themselves together into a single compact mass, in w’hich appear dark, 
gaping holes. At the time of our visit the true glacier front did not actually touch 
the opposite rocky wall. In consequence of the radiating heat, the melting of the 
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ice was just at that spot intensified, and in fact there was a narrow passage left by 
wliich we were able to advance. It was however excessively contracted, sometimes 
only lo m. across; and it was perfectly plain, that it needs but a slight increase in 
the glacial activity, such, for t^xample, as one or two snowy winters followed by warm, 
bright weather, and this passage would be completely stopped, and it would be 
aljsolutely impossible to advance by that route. But the condition of things changes 
from year to year, and this is what our Ladakis meant when they said, they could 
not guarantee that this route would be practicable that year. Had the passage been 
blocked by the ice, we should have been forced to make thci three days' detour 
to which I have already alludexl. However the road was open, though there was 
only just room for us to get jiast without lifting the loads off the. horses; and strange 
to sa) , we succeeded without having a single k^g broken in the deep holes that 
gapcxl between the ice and the fragments of rock. 



* 334 - ICE-FOKMATION ON THE TOP OF THE KTTSCHIK-KUMDAN. 


After that we continued north-west up the glen, marching sometimes on 
the gravelly l)ottom, sometimes on the sh(!ets of ice, until we came to the still 
bigg(T glacier-arms of the rschong-kiimdan. These do not however stop up the 
road, although there is but little room to spare. 'Hieir front, abruptly broken, al- 
most vertical, indeed sometimes overhanging, is in general 20 m. high. Ihe whole 
of the glen was here sheeted witli ice, formed from the thaw-water. This glacier 
possesses far more moraines than the former, and a large portion of its arms is 
completely covered under grey detritus, through which the bare rock projects here 
and there. I'he ground-moraine appears however to be more developed than the top 
or side, moraines, so far at least as it was possible to judge from the front of the 
glacier. It is surprising that there exists no trace of any frontal moraine; but not 
even the smallest ridgelet of gravel is thrust forward by the ice. Yet such must 
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inevitably be formed at times, though when they are forced by the |:)ressur(; of the 
ice behind out into the middle of the rivulet that leaves the glacier, they are soon 
worn down and carried away by the water. From our route we were not able to 
see anything of the /ir)i region from which tht; ice-streams of the Kitschik-kumdan 
and the Tschong-kumdan are fed; we could not even see tlie tops of the glaciers 
themselves. Yet judging from the size of the glaciers in front, it is fair to infer 
that the gathtTing-grounds of the ice must attain pretty large; dimensions. 

After leaving the 'I'schong-kumdan behind us, we; jiroceeded to follow the glen 
towards the north-north-east. Its bottom was in that |xirt everywhere filled with 
immense sheets of ice, which wt;re formed in the beginning of winU;r owing to the 
water freezing in layers and spreading itself out right across the; level exi)anse of 
the gravelly glen-floor. Mad the; ice not been cover{;d with a thin and tough coverlet 
of snow, it would have been imijossibh; to ride across its bright and slippery sur- 
face. In some; jdaces it was i;.\posed and appeared to be of a beautiful light, Idiie- 
gre(;n colour. It was like; riding up a lejiig, narrow fje)rel incle)sed between cliffs, the; 
relative; altitude of which went on cejnstantly elecreasing. After that we; elid not se;(; 
the glaeie;rs any more; they e-xist, at any rate on this route onl\' e)n the southern 
face e)f the vast upswe lling, e)n the up|jer regions evf which the gre;atest (piantitv' of 
snow ae;cumulates. 

At length the; slopes on the right of the glen grew so far flat that we were 

able to leave; the bottom, and ride along the toj) of the terraced e;scarpment, al- 

the)ugh it is gapped by a numleer of contributory watercourses, sunk in eleep ravines, in 
which the snow lay hea|)ed up so abundantly that ejur horses were se)metimes in danger 
ejf being buried in it. In the neighbourhood of japtschan the snow lay two feet 
thick even on the smooth ice. None of the ice in this glen remains through the 
summer; very unlike that in the peculiar glaciated glen which we penetrated into 

between Camp XL and Camp XLI, where even in summer the ice was 2 m. thick 

on both sides. As however the ice w'hich accumulates in this upper part of the glen 
of Schejok during the winter melts again in the summer, it is ri;asonal.>le to suppose 
that the thaw-water must give rise to a veritable torrent, and as similar ice forma- 
tions occur also in several of the subsidiary glens belonging to the Schejok system, 
it becomes easy to imagine how immense must be the <|uantities of water which 
during the warm season of the year will flow down the l)ed of the unitevl streams, 
riie two glaciers are said to form no dammed up lakes at all. 

At Japtschan, the altitude of which is 4886 m., the country assumes (juite a 
different character. By this we hatl climbevl up out of the d«;ep and remarkable 
glen of Schejok and once more found ourselv'es on the relatively open uplands. In 
whichever direction we looked we saw nothing but low, red mountains, half covered 
with snow. We were again on the *roof of the worlds, and were approaching the 
stupendous pass which still sejjarated us from East Turkestan. In the neighbour- 
hood of Japtschan there was reported to be a bite or two of grass, but it was at 
that time all carefully buried under the snow. 

April 22nd. In the morning the weather was good, and although the sky 
was clouded, it was still and the clouds soon dispersed, and after that the sun shone 
nearly all day, light flosky clouds just veiling it occasionally. I'he wind blew how- 
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ever quite crisply, but came in gusts from every conceivable quarter. Hitherto on 
our way up to this lofty pass we had been favoured with the very best ‘weather 
possible; all the same we approached it with a feeling of respect. The actual saddle 
of Kara-korum is in one regard different from other passes that we had hitherto be- 
come acquainted with, in that the acclivity leading up to it stretches over such an 
extent of country that the rise is quite insignificant. We climbed up to the higher 
. regions step by step, each successive camp all the way from Schejok being one step 
higher than its predecessor, and we had now reached such an altitude, that there 
could not be very much of a climb left to the summit of the actual pass. Curiously 
enough, I felt no inconvenience whatever from the stupendous altitude at which we 
were moving. I was able to sleep and eat and breathe quite normally. Fhe few 
days that I spent in Leh had provided a seasonable transition from the lowlands of 
India to these regions 5000 m. above the level of the sea. 

d'he country that we travelled over was especially favourable, the surface 
consisting for the most part of hard sand, consolidated dust, and in some places 
gravel. There was again a smaller quantity of snow and we marched for long 
distances across bare ground. Ihit the snow was still deep in the gullies, water- 
courses, and hollows, often a meter deep, and was so hard and strong, that usually 
it would bear the weight of a man, though not of a horse. We felt it cold in 
consequence of the wind, and it was not possible to keep ourselves warm by walking, 
for owing to the rarefaction of the atmosphere we soon suffered from shortness of 
breath. 'i‘he Ladakis however seemed not to feel it, for they marched along as 
easily and as unconcerned as if amongst their native mountains. 

During the course of the day it became clear that we were travelling along 
a frequented road, for it was literally strewn with the dead bodies and skeletons of 
horses. We had indeed come across some the day before, though in far fewer 
numbers; perhaps this was because they were in great part buried underneath the 
snow. Now however they became very numerous, and we were constantly passing 
skulls that lay and grinned at us from the roadside. Only a few of them still re- 
tained their skin or portions of the flesh: there were ravens in the neighbourhood 
and no doubt the opportunity is one that other creatures of prey do not neglect. 
'Fhere were also skeletal parts of asses and camels, though they were far less com- 
mon. 'Fhe great accumulation of bones in this particular locality seems to sugge'st 
that the caravan animals when coming from Jarkent generally succumb after they 
have exhausted their strength in surmounting the passes of Sandschu and Kara- 
korum. Unless they are exceptionally strong, they do not appear able to get any 
farther than this region. A small portion of the skeletons belonged, it is true, to 
animals that came from Leh; but, as we have seen, the track on that side is not 
especially difficult, even though the Tschang-la is always a hard nut to crack. 
In any case the most difficult and the most sterile part of the entire journey is that 
which comes north of the pass, not the least cause of this being the rugged character 
of the Kwen-lun mountain-system. 

We next travelled north-east. After crossing over the ice-sheet of Japtschan, 
we slowly ascended over undulating ground, amongst low mountains of red, soft 
disintegrated material and relatively so insignificant in height that they were more 
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like hills. I'he country assumed more and more the character of an undulating high 
plateau, with bigger mountains rising above it like islands here and" there, all com- 
pletely covered with snow. 'I'o the north-west appeared a broad i)assage, with lofty 
mountains in the background. 

On this undulating surfact; we soon hit upon a shallow watercourse full of ict: 
from a spring close by. 'I'his ice we left at Jagbe-pulu, and climljed up to a sort of plat- 
form swelling between fairly defined watercourses. There we found tlie ground ex- 
cellent; the snow lay only in thin strips. A littU; bit farther on a broad glen opeiuxl 
out towards the N. 72° P,.; through it comes the Dapsang road, which traverses tin; 
already mentioned glen of Morgo-rung. I'liis is the road we should have had to 
lollow, hail the Kitschik-kumdan prevented us from adv'ancing by the route that we 
did use. 'I'he pass of Dapsang on this route is said to be especiall)- difficult, and 
the detour altogether very trying to the patience. 

I'arther to the south-east we perceived a rnori; important mountain-mass called 
Dorat-bi. After travelling for a short distance east, we again turned nortli and 
north-west, making our way up the glen of Halti-piilu, where the Dapsang route 
unites with ours, after running for a space close beside it. At the apex, between 
two watercourses, stands a little stone hut. Around it the ground was literally covered 
with the bones and skulls of dead animals. This glen contained ninther water nor 
ice, and is bordered by gentle slopes and low hills, (^f grazing there was not a 
trace, and as for water, the tra\elkT has to make shift with snow. 'I'he ground in 
this region, which is known as 'I'schader-jilghaCor I'schajos-jilgha), consists of fine; 
gravel; hard rock is absent on this lofty swelling, just as it so frcijuently is in the 
interior of I'ibet. I he altitude was 5290 m., so that we were not far from the pass. 

On 23rd April we at length crossed over the Kara-korum. 'I'he ilay was an\- 
thing but favoural)le: a snowstorm was raging and it was twilight. It was now that 
1 first felt any inconvenience from the great altitude, namelj' a headache and nausea. 
I'he caravan started at 7 a.m. and I followed it two hours later. 'I'he road pro- 
ceeded up the glen to the north-west. .Again thi; snow increased in quantit)-, and 
in the bottom of the glen it was soon so deep that we were unable to ride through 
the snow-drifts, but had to keep to the slopes on the left of the glen; this how- 
ever was irksome enough, becau.se the substratum very often gave way and we were 
in danger of sliding outwards. Owing to the blinding snow it was difficult to form 
any idea of the configuration of the countr)'; all we could see was the nearest 
heights. Our animals were now beginning to feel the ascent; they were breathing 
heavily, and every score paces or so they stopped to recover breath. 'I'he side- 
gullies, which kept incessantly breaking through the slopes, were especially disagree- 
able, being filled with .snow to the depth of a meter or more, so that we were in 
imminent danger of having our horses down. The acclivity increased in steepness. 
I overtook the caravan where the road turns to the right, that is to the north, north- 
cast, and east, close under the pass. I found that they had had all their work cut 
out to force their way through the increasingly deeper snow. 'I'he horses kept 
falling again and again, and had to be unloaded and helped up, so that our 
progress was painfully slow. Had it not been for the snow, the pass itself would 
have been a mere trifle, apart of course from the stupendous altitude. In winter 
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that is used by caravan traffic. Its altitude is 5658 ni., or 850 m. higher than the 
top of Mont Blanc. On the summit two cairns of stones have been built. I'he 
declivity on the northern side is rather steeper at first, but it soon grows easier, 
and finally becomes very flat. 

Only a few minutes below the pass we came to the painful spot where Dal- 
gleish was murdered in 1888. The sad event is commemorated by a heap of stones 
and a marble slab, though the latter has been broken. On one of the fragments 
I read however the letters -LEISH. One or two of my peoide told me, that in the 
winter of the year mentioned the snow lay very deep all round the pass, so that 
Dalgleish's caravan had to pitch their tents on the snow just under it.* 

* In connection with the unhappy fate which befell Dalgleish at the nortliern foot of the Kara- 

koriitn, I will add a few particulars which have come to my knowledge. Dalglcish had made several 
commercial journeys to Jarkent and other towns in the 'I'arim basin, and had crossed the Kara-komm 
mountains at several jilaces. At the same time he drew up maps and made ol)servations of great 

value, enlarging in no slight degree our knowledge of the interior of Asia. In the year 18.S5 he parti- 

ciljated in Carey’s great journey in Hast 'rurkestan and drew up a map of their joint itinerary. Me 
had made it his life’s ol)jcct to regain the trade of East 'fiirkcstan for England and therefore himself 
accompanied his caravans to Jarkent. At the same time he learnt that everywhere Russian commodi- 
ties were sold cheaper than English, because the Russian means of communication are l)Oth shorter 
and more convenient. Owing to his patriotic efforts he had made his name popular lioth in India and 
in England, so that, when the news came, that he had been murdered in March 1888 whilst making 
a fresh journey to Jarkent, it awakened both general sorrow and symj)athy. 

As soon as the news reached M. Petrovskij, the energetic Russian consul-general at Raschgar, 
he at once instituted inquiries. Muhanied Isa, one of Dalgleish’s attendants, who was subsec luently 
with Dutreuil de Rhins when he was murdered, upon his arrival in Kaschgar was subjected to a sharp 
and stern cross-examination. 'I'he Sart merchants, Russian subjects staying in jarkent for Inisiness 
purposes, were called upon to give all the information they could i-alculated to throw light upon the 
crime, and, finally, special messengers were despatched to the scone of the occurrence. In .this way 
M. Petrov.skij succeeded in clearing the affair up, and he kindly gave me the following information 
about it, which deserves to be rescued from oblivion. 

In March 1888, then, Dalgleish was on his way to the pass of Kara-korum, with a caravan of 
Indian goods, which he proposed to sell in Jarkent. louring the journey he was joined by an Afghan 
merchant, Dod Muhamed Khan, a man whom Dalgleish knew, and who begged to be allowed to bear 
him company to Jarkent. Dalgleish ac(|uiesced in the request, and instructed Osman, his caravan-baschi, 
to appoint the Afghan a place where he could march with the caravan, and a corner in one of their 
two tents where he could sleej) at night. For three or four days they accordingly journeyed on to- 
gether. After they had pitched their tents between the pass and Barangtsa, Dalgleish went into the 
men’s tent, where Dod Muhamed sat drinking lea. Dalgleish sat down and joined in the conversation. 
Shortly afterwards Dod Muhamed Khan rose and went out, and then fired a shot through the tent- 
canva.s, which struck Dalgleish in the right shoulder. The Englishman sprang to his feet and ran to- 
wards his tent to get his weapons; but was followed by the murderer, who dealt him such severe 
wounds with his sabre, that poor Dalgleish fell before he was properly able to defend himself. In 
answer to Petrovskij’s question, as to why Osman or any of the other men had not hastened to the 
assistance of their master, they said that the murderer had one or two friends with him, who like 
himself were fully armed, whereas the rest of the caravan was unarmed. After the deed was done 
Dod Muhamed said coolly to Osman, 7>I have killed that man and will answer for the consequences. 
You may continue your journey without fear, 1 shall remain here.» Thereuijon the caravan had re- 
sumed its march, but two days afterwards it wa.s overtaken by Dod Muhamed, who had .seized the money 
of the murdered man, though he did not meddle with any of his other possessions. 'Fhese were in 
part found by the agents whom Petrovskij .sent out. 

Dod Muhamed afterwards went from Jarkent to Kaschgar, where he stayed five days in the 
Afghan caravanserai with his fellow-countryman Nigbet Ullah Khan. When he no longer felt safe in 
the latter city, he fled one dark night to Aksu, being accompanied a part of the way by Dildar Khan, 
the aksakal of the Afghans. This man, who was still in Kaschgar when 1 first visited that city in 
1890, procured the murderer a false pass, which enabled him to travel to Utsch-turfan and Irkeschtam, 
and so across the Russian frontier, whence he made his way to Masar-i-Scherif, where the Emir Ab- 
durrahman was at that time residing. 

Journty in Ctntral Asia, JV. 


53 



418 


FROM LADAK TO EAST TURKESTAN. 


The quantity of snow was still considerable, and, as in the case of the Sodschi- 
la and the Tschang-la, the greatest amount lay on the inner or Central Asian side 
of the pass, being tliere i ^ 2 to 2 m. deep. The road bore to the north and north- 
west, and it was with extreme slowness that we succeeded in making our way through 
the snow-drifts. The storm continued with unabated violence. It was clear we should 
not reach Barangtsa by evening, and so we were forced to encamp amongst the 
snow-drifts, at an altitude of 5485 m- 

On 24th April the weather still continued unfavourable. It had snowed all 
niglit, and was snowing still next morning. The snow itself whirled in veritable 
clouds along the ground, so that our immediate surroundings were for the most 
part blotted out. It was only occasionally, that we caught faint glimpses of the flanks 
of the mountains, though we felt somehow that there were lofty mountains on both 
sides of us. At noon it lifted a little, but soon the storm burst again, the heavy 
clouds driving before a wearisome wind. This sort of weather is of course charac- 
teristic of these lofty uplands, even in the spring. Two hours after we had left 

camp the snow was still deep; but after that, although the slope is very gentle, it 

decreased rapidly in quantity. When we reached Barangtsa the ground was half 
bare, only the gullies and fissures being treacherously filled with snow. On the other 
side of Barangtsa there was but the very scantiest amount of snow; even in the hol- 
lows it was thin. The surface which we then rode upon was of first-rate character, 
partly fine gravel, partly hard sand and soft dust, so that the caravan was able to 
make more rapid progress than it had done anywhere since we left Dschimre. 

The road follows the glen that runs north-east down to liarangtsa. At this 

place it was said that we should find a little grazing, although a short distance from 
the road. There too we hit upon a spring, which had given rise to large ice-sheets. 
After that the principal glen ran a little way off on our left, while we rode down 
a side-glen, broad and shallow, the bottom of which contained a good deal of ice 
on its tiny spring-fed rivulets. Then for a space we again followed the main glen, 
until we ascended its right terrace of red earth and so approached the spring of 
Baksum-bulak. The ice-sheets of this we then crossed a couple of times; thereupon 
we followed a plain, called Tschader-tasch, with one or two little free-standing buttes. 
Round about these lay innumerable skeletons of horses, together with some of camels. 
Amongst these it was easy to distinguish several different years. Some of them were 

r^uring the time that the murderer was in Kaschgar and Aksu, Petrovskij, through his secret 
agents, was able to keep him under surveillance and could have seized him at any moment; but with- 
out tile consent of the English minister in Peking he did not feel warranted in taking such a step. 
Several months must elapse before he could receive a rejily, and when at length the minister’s request 
did arrive for him to seize the prisoner at all costs, it was too late, the Afghan was already safe in 
his own country. Two years later Dod Muhamed, thinking that the affair was forgotten, returned to 
Samarcand. There however he was recognised, and on 8th March 1890 he was arrested by the Russian 
authorities and thrown into prison, where on 30th March he hanged himself with his own girdle. It 
was said that Dod Muhamed was led to this evil deed through an old grudge which he bore to 
Dalgleish. A Hindu merchant had once consulted Dalgleish with regard to Dod Muharaed’s affairs, 
whereupon Dalgleish told him, that the Afghan was anything but trustworthy. Upon learning this, 
the Hindu had refused to let Dod Muhamed have goods upon credit, and when the Afghan asked him 
for the grounds of his relusnl, he told him what Dalgleish had said. 

Dalgleish occupies an honoured place in the history of Central Asian discovery, and it is for 
this reason that I was unwilling to withhold what I have learnt as to his unhappy death. 
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of SO recent a date that the skin still remained blown out over the ribs like inflated 
goat-skins; others were entirely free from skin; others were bleached by the sun; 
and yet others soft and rotten from the effects of wind and weather. In this locality 
we observed the tracks of wolves, and there were also ravens. In a little niche of 
the rocks at Uschadung or Dschaghdung we found a small stone hut. At the same 
place there was a sprinkling of grass; but the spot afforded no running water, only 
ice and snow. Its altitude above stia-Wel was 5023 m. 'I'lie countiy tliereabouts 
is very open, forming a flat platc^au between the Kara-korum and the KwcMi-lun 
range, in which the pass of Suget-davan is situated. Tlie latter range was already 
visible in the distance. During the second portion of the day’s march the country 
was as a fact so level, that it was scarcely possible to determine in which direction 
the surface sloped. 

On the 25th April the snow-storm and gale still continued; clearly the climate 
here was continental, quite different from what it was on the south side of the Kara- 
korum pass. Of our surroundings however we were unable to see much, for at the 
distance of a couple of hundred meUTs eveiything was swallowed up in the blinding 
snow; it was only occasionally that we caught a glimpse of a hill or scarped erosion 
terrace. Apart from that there was nothing to be seen except the cold grey, in- 
hospitable haze which surrounded us on eveiy side. Of the sun tluTe was not a 
sign, and mile after mile we tramped doggedly across that uniform, desolate, barren 
plateau, the surface of which is strewn with gravel or sand, and littered with count- 
less bones and skulls of horses, so much so that they almost seem to form a 
characteristic feature of the landscape. 

In the morning 1 sent on one of my own men and one of the Ladakis to 
Schahidullah, to warn the peojde of our approach and to beg the l)ek ot the- district 
to have in readiness for us 25 hors(is, yaks, or camels to convoy us down into East 
Turkestan. Our hired Ladaki horses had hitherto done us excellent service, but a 
few of them were now beginning to show signs of weariness. 

We proceeded farther towards the north-north-cast down the saj, or relatively 
broad and shallow glen, the fall being however impercei)tible to the unaided eye. 
Had we not known that that particular watercourse drains into the Raskan-darja, 
we should hardly have been able to determine in which direction the ground sloped. 
The Kara-korum pass is as a water-divide of a very different rank from the lofty 
passes which we crossed over farther east in the interior of Tibet. I he springs 
that feed the rivers which run down to the eastern part of East Turkestan are situ- 
ated relatively close to the northern margin of the highlands, and on the south side 
of their water-dividing ranges spread the vast internal-drainage expanses of central 
Tibet, broken up into a great number of self-contained basins. It is not until you 
get a long way farther south, that you reach the regions which drain to the Indian 
Ocean, namely tho.se in which rise the tributaries of the Brahmaputra or Isangpo 
and those of the Indo-Chinese rivers in the east. The regions of internal drainage 
narrow so rapidly towards the west that at the Kara-korum pass they have entirely 
tapered away. From the southern side of that pass the thaw-water runs down to 
the sea; on the northern side it makes its way into East lurkestan, so that there 
is there no self-contained drainage-area, however narrow. And just as the river 
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Schejok on the south burrows deeper and deeper in amongst the mountains of the 
pheripheral region so also does the north-going river, the Raskan-darja or upper 
Jarkent, which, there can be no doubt, has carved for itself quite as wild and fan- 
tastic a passage through the border-ranges in the absolutely inaccessible glens 
by which it breaks tlirough them. Indeed in this regard the characteristics of the 
peripheral region are even more emphatically reproduced. Down its glen there exists 
no road to Jarkent; the traveller has therefore to quit the glens and make his way 
down to the lowlands over the border-chains, crossing them by lofty passes. 

Meanwhile we followed the thalweg, near which a small rocky pinnacle, called 
Nasir-tasch, rises like a pyramid from the level ground. The road is everywhere 
distinct, except where it runs along the bottom of the (hah^.^eg, and there it is 
washed away every summer. What helps especially to mark the road is the skeletons; 
in fact, it could hardly be staked out in a more conspicuous manner. For a couple 
of hours we rode down this watercourse, which is about 200 m. broad and fenced 
in by scarped erosion terraces, 10 to 15 ni. high. These form the limit of our field 
of vision; the whirling snow prevented us from seeing what lay beyond them. 

We now approached an important point. From the east enter a couple of 
tributaries, and the united stream then runs north-west towards the region of y\k- 
tasch. Here we were then at the common confluence of three of the head-feeders 

of the Raskan-darja. There were large sheets of ice in the broad flat bed below 

the confluence, and also open water from springs. In the middle bed there was 
even a tiny rivulet. Its glen debouches from th(i right upon the before-mentioned 
route frotn Jan-tschenmo. 

Upon reaching that {)oint, the lowest that we touched (alt. 4847 m.) during the 
course of the day, we turned away from the united glen and rode up the side-glen 

on the right. 'Fhat led us to the north-east and north, the ascent being noticeable 

without being in any way a strain. In the bottom of the glen there was neither 
water nor ice. For hours we kept along its left-hand terrace; the right terrace 
we could not st^e for the blinding snow. Hitherto the ground had been practically 
bare, except for an occasional strip of snow; but in the afternoon it began to snow 
more violently than it had done for a long time past, and very soon the entire 
countr)^ was again white, except for a few black dots showing here and there. 
On the recent horse skeletons the snow settled as softly and as lightly as cotton- 
wool. We were then travelling along the right erosion terrace of the glen called 
Tschibra, which leads up to the Suget-davan. For hours we rode through the thickly 
falling snow, unable to distinguish any other features of the landscape except the 
terrace we were moving on, the only thing which told us we were on the right road. 
High up the snow was a foot deep, and we advanced more and more slowly; fortun- 
ately there was no wind. When it grew dusk, we halted at the foot of the erosion 
terrace, with nothing around us except snow, snow, snow, not a blade of grass, no 
fuel, no water! It snowed throughout the evening, coming down thick and fast, un- 
til even die few black specks disappeared. The unbroken coverlet of snow shrouded 
like a pall of purest white the desolate, silent, uninhabitable country, hiding from 
sight its harrowing evidences of suffering and misery. The altitude of our camp in 
the Tschibra valley was 5130 m. 
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The 26th April was one of the hardest clays that I have experienced in Asia. 
Our immediate object was to surmount the pass of Suget, a much more difficult one 
than that of Kara-korum. Under the existing conditions, I would rather cross over 
the Kara-korum five times than climb over the Suget once; and yet when we crossed 
over the former it was in a blinding snowstorm, while when we faced the latter the 
sun was shining brilliantly, though at the same time there was a stinging wind from 
the north, which blew directly in our faces, chilling us to the bone, so that we sat 
in our saddles like apathetic and insensitive automata. Owing to tlie stupendous 
altitude it was not possible to warm ourselves by getting off and walking occasion- 
ally; at least it was not possible for me, for no sooner did 1 attempt to walk, even 
down a slope, than 1 experienced the greatest difficulty in drawing my breath. I 
was lost in admiration of the I.adakis, who trudged along on foot all the way, lively 
and with snatches of song on their lips; but then they have of course grown up 
amongst mountains, and both their lungs and their chest are adapted to breathe the 
rarefied mountain air. They also appear to be insensitive to the cold, for they 
used to sleep out of doors without any tent, merely rolled up in their sheepskins; 
you would expect them to freeze to death, at any rate to get their limbs frost-bitten. 
In regard to hardships of this kind different people naturally posst^ss diftf rcait degrees 
of endurance. My vSiberian Cossacks, for instance, never felt any inconvenience from 
the cold, and once they were accustomed to it they never after 1900 exp(.n'ienced 
any difficulties from the rarefaction of the atmosphere. But when I took one of 
them with me down into India, he was nearly killed by fever in the hot climate of 
the lowlands. b>om about the time we left the pass of Kara-korum 1 myself suf- 
fered more from the rarefaction of the atmosphere than I had ever done befort^; 
probably this was because I had shortly before spent some time down in India, only 
very little above the sea-level. Those of my men and the other Cossacks who had 
passed the winter in Leh were less sensitive on this score than I was. When I was 
at Kaschgar in the winter of 1890 — 91 I saw a Hindu, who had crossed over the 
Kara-korum in November, and the journey had cost him l)oth his feet; for they had 
got frost-bitten and had to be amputated. His weak physique, accustomed to a 
tropical climate, had been unable to withstand the severe cold. 

As a consequence of the vivid sunshine which we then had, we also suffered 
a good deal from the glare of the snows. The facets of the tiny snow crystals 
sparkled like diamonds in the intensely bright sunshine, and even thougli I put on 
two pairs of tinted glasses, I nevertheless felt my eyes painful. Although not very 
sensitive in this respect, even our Ladakis had to protect their eyes. A few of them 
wore darkened spectacles; others put on a kind of woven horsehair eye-covering; 
while yet others contented themselves with sticking a bunch of horsehair in under 
their hats, thus making a shade or protection for the eyes. Most of them however 
were satisfied with simply pulling their caps as far down over their eyes as possible. 
Ill a similar case the Kara-kirgis (Kirghiz) of the Pamir are wont to modify the 
sun-glare by wearing spectacles made of a thin plate of wood with a horizontal chink 
cut in the middle. Another, and original, device which I also saw employed on the 
Pamir was to blacken the nose and the skin round about the eyes with soot or 
charcoal, which to some extent tempers the rays that are reflected from the face it- 
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self. Remarkably enough our horses stood the journey well, for although they had 
had no grass worth speaking about for six days, they all got over the pass satisfactorily. 
Those of our Ladakis who had travelled that route before were unanimous in de- 
claring that it was an especially favourable year, and that the quantity of snow was 
very much less than usual at that season. For my own part, I conceived a profound 
respect for the Kara-korum pass, and see only too well that it is exceedingly un- 
suitable as a regular means of communication between the interior of Asia and India; 
in fact, it is surprising that it is ever used at all, for tht; losses amongst the caravan 
animals must seriously enhance the price of the wares they carry. y\s compared 
with the passes on this route, those on the different routes between Russian terri- 
tory and Fast Turkestan are mere child’s play. Indeed, not even in Tibet have 
I anywhere met with such a difficult country as this is. One or two months later 
this road would of course be very much easier — that is, in so far as the quantity 
of the snow was concerned; but on the other hand you then have to reckon with 
the flooded streams that fill the deep glens of the', peripheral region. 



Kig. 336. IN THE SNOW OF SUGET-DAVAN. 


The snow came down all night and next morning lay a foot deep in the 
Tschibra glen, and the higher we ascended the deeper it grew. I started an hour 
after the caravan, but soon caught it up, for it had got stuck fast in the snow-drifts. 
For the most part the snow in these drifts appeared to be newly fallen; it was light 
and but little consolidated and seemed hardly to lie upon any substratum of older, 
tenacious, compact snow. It is of course very appreciably easier to plough your 
way through soft, newly fallen snow than through old, hard snow; but all the same 
it is tiring, and entails great waste of time, especially at such an altitude. We were 
anxious to get over the new pass. Hour after hour we toiled up through the .snow- 
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drifts; but no pass hove in sight, although our Ladakis declared that we were 
close to it. 

First we bore north until we reached Tschibra proper, a stone hut at the out- 
let of a side-glen coming from the north-east. After that we proceeded west-north- 
west and north-west, still continuing to ascend by the same eroded glen; but at 
length the acclivity decreased to such an extent that the surface appeared to be 
almost perfectly level, apart, that is, from the hills which rise on both sides of the 
broad thahveg. Finally we left the main glen behind us on the south. In a side- 
glen close by the snow lay 3 m. deep, and it took us a good half-hour to get the 
caravan over the awkward place, for we literally had to dig out a path through the 
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accumulation of snow which the wind had driven together. 'I'he strength of both 
men and animals was tried to the uttermost; we advanced only a score of paces 
at a time and then we had to *takc soundings* again. Some of the men went on 
first, then followed one or two of the horses, and then the rest of the caravan. 
In some places the horses failed to find bottom, that is to say, they did not 
touch the surface of the ground, and consequently kept falling incessantly, while we 
were as often flung out of the saddle, though for a good thing our fall was soft! 
Time and time again we had to readjust the burdens after they had .slipped off. 

The la.st portion of the ascent grew a trifle, but only a trifle, steeper. The 
summit of the pass, the goal of so many weary travellers, is crowned by a cairn 
of stones. Its absolute altitude is 5434 m., or only 224 m. lower than the pass 
of Kara-korum. The amount of snow on the Suget pass was very appreciably 
greater than on the Kara-korum, although the former lies nearer to the heart of 
Asia with its arid climate. It should however be observed, that most of the snow 
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was fresh-fallen; evidently it had come down during the last two days and nights^ and 
the probability is that an even greater quantity had fallen on the Kara-korUm, so 
that, had we reached it a couple of days later, it would have been imjpiossible to 
force our way over it. At first die snow lay much deeper on the northern vers^t 
of the Suget-davan than on its southern side, precisely the same experience that we 
had on every pass all the way from the Sodschi-la. But unlike what we found oii fte 
Kara-korum, the ’quantity here decreased pretty rapidly, so that by the time we 
reached the bottom of the declivity and the well-defined glen which runs thence to^ 
wards the north, the snow no longer occasioned us any inconvenience. The northern 
declivity is fairly steep. The horses scrambled down from the pass at haphazard, plunge . 
ing headlong through the snow-drifts; there was nothing whatever to indicate a path. 

The upper part of the glen, by which 
we now descended at an accelerated pace, is 
about 50 m. broad, and is bordered by 
pretty distinctly defined erosion terraces. It 
runs north-west, without any noteworthy 
windings. Its bottom is filled with moderate- 
ly coarse gravel, and at that time possessed 
neither water nor ice. On our right we passed the side-glen of Kutas-jilgha, coming 
from the north-east^ and just past its outlet we pitched. our camp in the bottom 
of the main glen, where there was any quantity of japkak scrub, so that at least 
we were able to make fires to warm ourselves at. Yet there was no *bther fodder 
for our horses except this hard woody scrub. 


s 
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FROM THE SUGET-DAVAN TO JARKENT. 


On the 27th April we again had brilliant sunshine, and it was with a feeling 
of pleasurable relief that we approached a less rarefied atmosphere and a more 
hospitable climate, more plentiful vegetation, and inhabited districts. Although rather 
narrow, our glen grew increasingly better defiri&l: on the left it has vertical or pre- 
cipitous walls of rock, while towards the opposite side it is occupied with gravel- 
and-shingle detritus and fragments of granite, with here and there a terrace-like 
platform. The snow, which had vanished so otfjdly below the pass, now increased 
again in quantity'; but this was for the mo.sf^ij; accounted for by the glens in- 
clining towards the north-east and east-north-east and so lying deeper in the shade. 
From the left debouches the side-glen of Suget-rongo, and there we found a' spring. 
.Shortly after that a rivulet made its appearance, and the bottom of the glen was 
for a considerable distance filled with continuous sheets of ice. The snow lay deci- 
meters deep on the ice, though the gravelly portions of the glen-bottom were quite 
free from it. Next came, on the right, the side-glen of Siiget-aghsi, and in an elbow 
below it quite dense thickets of balghun bushes were growing amongst the ice- 
sheets, and under the latter we heard the water rippling. Nevertheless the track, 
is - rough in consequence of the masses of stones of all sizes tliat are intermingled 
with the gravel. Grass now began to make its appearance. 

At length the glen widened out and we approached Suget-karaul, a small 
square fortified wall, of which a couple of Kirgis were in charge. The fort stands 
on tolerably level ground between the Suget brook, which hugs closely the cliffs on 
its* left all the way, and the large Kara-kasch-darja, which issues just there. In the 
evening the Kirgis bek of the district arrived to inquire what number of baggage 
animals we needed, as also to gatlier materials for a report about us to the amban 
of Jarkent. He was amazed at our having been able to cross over the pass at that 
season, and told me, he did not remember that it had ever been done before. In 
his opinion th? pass would tlien be for some time closed, until the sun was ready 
to be^'tt .its, spring work in earnest. At the next camp we left our Ladakis; but 
they wbuld^^Mye to wait two . of three weeks until ovct the pass bec^ 

f nicBt snow is said to fall in the beginning of,. . 
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the year, but in that particular year it had begun only one month before the time 
of our arrival. It was expected therefore that the stream would carry a bigger flood 
than usual. 

April 28th. After leaving the big gravel-and-shingle terraces at the foot of 
Suget we gradually approached the Kara-kasch-darja and then travelled down its 
left bank. The bottom of the glen still continued to be filled with detritus and stones 
of all sizes; but the kburuk bushes became increasingly numerous and were growing 
on small mounds. On our left we passed a side-glen, up which was a track lead- 
ing to the summer grazing-grounds, and then, evidtmtly, farther on over some pass 
to Kok-jar. At first the stream flowed north-east, and then north. Its glen, which 
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forms an expansion at Suijet, contracts attain after that, and at about 50 m. above 
its floor old erosion terraces were visible. Hen! we met with partridges and wild- 
duck; but nobler game there was none, owing, I was told, to the poverty of the 
grazing. We crossed the river twice; at one point, where the stream brushes the 
foot of the mountains on the left side of the glen, there were still fairly thick ice- 
sheets. At Chal-tuschkiin a side-glen enters from the S. W. ; in its outlet stands 
a small stone hut and on a little pinnacle is a masar. Here we .encamped for the 
night at an absolute altitude of 3618 m. A little higher up this glen was the en- 
campment of the bek, where he had around him his camels and horses, and sheep 
and goats. He said he had lived for sixty years in that locality and latterly had 
served as karaultschi. Out of the glen of Chal-tiischkiin issues a brook, which 
during the night had grown to three times its former size; by that time the volume 
of the main river had likewise augmented considerably. During the day it had been 
only partly fine and twice there fell a sprinkling of snow. In the summer the Kara- 
kasch-darja is said to be so big that there are only two places at which it can be 
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forded, and even then horses have almost to swim. There is no boat to be had; 
probably the current is too swift for boats. On the lower Schejok we had passed 
the remains of a boat, showing that the people there had attempted to keep open 
the Kara-korum route in. summer by means of a ferry. 

In this region, which is barren and uninteresting, it is said to rain seldom in 
summer; nevertheless it is important as being the starting-point for one of the routes 
to India. Another road also starts from the same place for the pass of Kilian, 
though it was then reported to be still blocked with snow. 

Some thirty to forty Kirgis had been requisitioned from the camping-grounds 
in the neighbouring valleys, and each man came bringing with him one or two 
camels or horses, and the mustering of this little force took place in a commend- 
ably short space of time, especially as some of the men were said to live at a 
distance of two or even three days’ journey. 

On the 29th April the weather was splendid, the sky l)t.‘ing bright, and again 
we began to feel it warm. 'riuTe was no snow left either in tht; glen or on the 
nearest mountains; it was only in the more shelttred places on the banks of the 
stream that brashy ice still remained, yet even these places were few and far be- 
tween. I he volume ot the; stream had also increased a good deal, and was then, 
I dare sa)% 12 to 14 cub.m.; it was running down its stony bed in a more and 
more continuous stream and with an increasingly hollower murmur. 



After crossing over the height on which the masar stands, and passing a small 
square fortified wall, a stone house, and a yurt, we twice forded the stream at suit- 
able .shallows. That the river is sometimes impassable was clear from a wretched, 
neck-breaking rocky pathway along the .slopes on the west side of the glen. Ihe 
glen itself gradually assumes the character of a true transverse breach, piercing the 
wild and sterile masses of rock and growing narrower and narrower, while the crags 
on both sides rise higher and higher, as well as increasingly steeper. Every now 
and again they part to let emerge a side-glen through a rocky gateway. Ihese 
generally form at their outlet a huge gravelly scree, radiating outwards like a tan 
and having its outer margin abruptly shorn off by the summer flood of the main 
stream. ♦ After that we had the river close at our right hand all the way, though 
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Fig. 341. KTR(}1S CAMELS AT TOGHRA-SAJ. 



Fig. 342. ROS-TSCIIAT. 


very often vve did not see it, owing to its bed being cut so deep down through the 
gravel-and-shingle deposits; besides, it was screened by the terraces on the top of 
which, gravelly and strewn with stones, the track makes its disagreeable way, A 
typical section of this transverse glen is shown in fig. 340. I'he river is seen hugging 
the rocky wall on the right of the glen, and consequently on that side terraces are 
less frequent, and what there are are in every case fragmentary. On the opposite 
side however the terraces are all the better developed, and are often built up in 
two storeys. In some places however the river crosses over and presses against 
that side, forcing the path higher up on the slope, so that it is like a narrow cornice 
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directly overhanging the stream. 'Fhe scenery is there picturesque and fascinating, 
and it appealed to us with all tlie greater force from our having just come down 
off the monotonous plateaus with their level horizontal features. Here however the 
predominant lines of the peripheral region are vertical, and give rise to constantly 
changing perspectives. Occasionally we came to a little ex|)ansion of the glen, with 
straggling bushes ahd tamarisks growing on the soft earth. Hy this the inclination 
of the glen had increased to such an extent that the river was repeatedly forming 
rapids and breaking into cataracts. 

'Fwo of the side-glens from the left are called Grlitsch-karlik and Uj-bek; 
while on the slopes on the right is the grazing-ground of Abdur Rahman. 



Fig. 343. ICE IN THE GLEN AT HOS-TSCHAT. 


Then we camc! to an expansion knowai as Toghra-su, where the glen is joined 
by a large side-glen from the north-west, the brook in which carried about i cub.m. 
in the second. This glen of Toghra-su leads up to tlui [lass ol Karlik, on the other 
side of which is the district of Uschak-basch. 

On the 1st May we did a short stage to Lr Naser. On tlie day preceding 
we had descended 145 m. down to the 1 oghra-su (alt. 3473 after that we 

got down to regions with a more normal atmosphere. By this I had been seized 
with a most oppressive sense of w^eariness, so that I was scarce able to hold my- 
self upright in the saddle; this I ascribe to the great changes in the pressure of 
the atmosphere to which I had been exposed during the last few weeks fiom 
the sea-level up to the Kara-korum, and from that pass dowui to the lowdands of 
the interior, where the air is heavier. 

The road was now fairly good, and w^e were mostly able to avoid those parts 
of the glen-bottom that are encumbered with fragments of granite. We kept 
entirely to the left side of the glen, not crossing the river once. 1 his had how 
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ever shrunk a little, partly in consequence of a fresh change in the weather : the 
sky was again clouded and at times a little fine snow fell. 

In the outlet of the Kilian glen, up which you get an extensive view of the 
mountainous background, stands the tiny fort of Abu Bekr crowning a small knoll. 
An expansion of the glen, where bushes w'ere growing, is called Pilat-aghatsch. C)c-, 
casionally there was a little wretched grazing, on which goats were feeding, and 
every now and again we came across a yurt or a hut, around which the fields were 
being ploughed for the spring sowing. Fhe glens which join the main glen, now 
on the one side, now on the other, were getting bigger and bigger, and not seldom 
contained running brooks. At the masar of Er Naser we halted, at an altitude of 
3280 m. 'File place is also called Ali Nasiir. 



J‘'g' 344- STONE HUT AT BOS-TSCHAT. 


On the 2nd May we had to ascend again to another pass, and went north up 
the glen of Bos-tschat, which, though it winds a good deal, makes no big bend to 
cause a loss of time. All the same the road was heavy, the glen being deep, nar- 
row, and broken, and its bottom thickly filled with gravel and stones, which made 
riding difficult, 'Fhe rocky walls ri.se on both sides to a giddy height, and are often 
nearly perpendicular. Here again the scenery is in a high degree grand and im- 
pressive. Every now and again we caught a glimpse, up this or the other side- 
glen, of the main range in the background, with its glittering snow-fields. In three 
places the bottom of the glen is so narrow and deep, that we were forced to ride 




FROM THE SUGET-DAVAN TO jARKENT. 43 1 

on Steep ledges at the side. Occasionally a slushy sheet of ice still lay at the bot- 
tom of the glen, lios-tschat is the meeting-place of two glens from the adjacent 
main range, each traversed by a spring-fed rivulet. At the actual conjunction of 
the two, the true llos-tschat, stands a little stone hut. In tlie more westerly of these 
two side-glens were solid blocks of ice, while in the eastern jirattled a mmkly brook, 
which increased in volume towards evening. 'I'he rocks consisted for the most part 
of granite and inica-schist. 



Fig. 345. CAMP AT ItOS-TSCHAT. 


On the 3rd May we had to cross the pass of Sandschii, which, like tlie Siitjet- 
davan, is .so far of .secondary importance that it only serves as water-divide between 
streams that belong to one and the same river-system. We started at 5.30 a.m., 
when nothing b,ut the liighest peaks were just tip[)ed with the golden tints of the 
rising sun; in our glen the shadows lay diffuse and murky for several hours after 
that, and the temperature was fresh and pleasant, although chilly like that of a cellar. 
The weather was in every way favourable. 

The glen still continued to be very narrow and deep, and its bottom was 
filled with blocks of granite and crystalline schist, so that riding was rather diffi- 
cult and wearisome. Ever and anon we crossed over the stream, which was slightly 
frozen, but neverthele.ss kept up a faint murmur amongst the stones. At Tar-bughas 
or the Narrow Neck, which is a tiny expansion of the glen, a side-glen debouches 
from the east. The ground there was level and soft. Under the cliffs is an in- 
closure, in which caravans often take a rest before beginning the climb up to the pass. 
The glen winds with short, abrupt turns, principally towards the north-east; but its 
upper part, where the bordering mountain-walls decrease rapidly in altitude, is a 
good deal straighten Here again snow made its appearance all at once and in- 
creased rapidly in amount. The dividing-line between bare ground and snow-covered 
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was SO sharp that it was easy to suppose we were crossing a regular snow boundary. 
At last the shallow, trough-shaped glen ascends with extraordinary steepness towards 
the north-north-east. In front of us we now had the great crest in which the Sand- 
schu pass forms a notch. The summit of the range was covered with snow, through 
which black, rugged pinnacles and denticulations peeped . up here and there. The 
last portion of the acclivity is extraordinarily steep. The distance is only short, but 
you go straight up as if ascending a staircase. The gravelly surface of the .sharp 
zigzag path was buried under the snow, but we kept faithfully to the track, which 
had been trampled down for us by the yaks. I was glad I had one of these sure- 
footed animals to ride on. All our Kirgis were on foot. They had urged so early 
a start in order that we might get up on to the pass before tlie snow began to 
melt, for that would have seriously impeded the passage. High above our heads 
we saw the caravan like a string of black dots; it was advancing so slowly that it 
appeared to be standing still, but gradually one black dot after the other disappeared 
over the brow of the pass. 



Fig, 346. ON THE SANDSCHU'DAVAN. 


This pass forms a very sharp ridge, overlooked by wild, scraggy cliffs of no 
great relative height. The altitude is 4977 m. Although the sun shone straight 
in our faces, it was stinging cold in coasequence of the keen wind that was blow- 
ing. In every direction the scene was of the sublimest character. Towards the north, 
in the direction of East Turkestan, there was as yet nothing to suggest the low- 
lands: the distance was still too great, and the country filled with a host of fresh 
crests and minor chains, a world of mountains, ramifications of the northern border- 
ranges of the Kwen-lun system. 

The descent from the pass on the north is if possible even steeper and wilder 
than the ascent on the opposite side. Down we went headlong through the snow, 
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Fig. 347. IN THE CLEN or BOS-TSCHAT. 


a snag of rock sticking up here and there on our left as we descended. There 
was a greater quantity of snow on the nordi side, but from tlie base of the great 
gathering-basin it decreased again pretty rapidly. In the lower part of the great 
J/«/flfe-like glen the bottom consist^ of finely divided material and its .slopes are 
seamed by a multitude of radiating mountain-torrents, which converge to form the 
stream of the Sandschu pass. The snow there, having melted, had given rise to a 
veritable clayey quagmire, in which even the sure-footed yaks kept stumbling. 

After that the glen incline.s towards north-west and west-north-west, and 
at the same time the descent grovre^ l^ itegp^ and the road con- 
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seqiiently easier. We kept to the right of the rather deeply trenched watercourse 
until we crossed over it just below the district of Sos. I'he locality above the ford 
is known as Gerem, a name pointing to the presence of one or more stone huts. 
I'he place where we encamped for the night is called Gasga-aghsi or Ghiiza-aghsi ; 
its altitude was 3208 m. There we found a hut and a tent, and fields in which 
corn is grown. 




Fig- 34^- VIEWS FROM THE SANDSCHU-DAVAN. 


May 4th. The day before we had, as it were, passed from winter to spring; 
we now passed from spring to summer. Flies, gadflies, and insects of every sort 
now began to make their appearance. The sun beat hot, and the heat was reflected 



FROM TIIK SUGET-OAVAN TO JARKENT. 


435 


from the faces of the cliffs; but as yet we could not complain that it was oppressive. 
It was with a feeling of congratulation that we turned our backs upon the severe 
wintry climate of Tibet, and rejoiced that there were no longer any snowy passes 
for us to be anxious about. Every trace of snow and ice had by this completely 
disappeared, both in the glen and on the surrounding mountains: there was not a 
streak of snow on the mountain slopes, not a speerk of ice in even the most sheltered 
nook by the side of the stream. 'I'he temperature was no longer below zero; not 
even during the night did it descend below that value. It was only when we glanced 
up a transverse glen that wt; cauglit now and again a distant glimpse of white 
patches dotting a higher crest in the l)ackground. 



Fig. A TRAVFLMNC PARTY. 


When we started in the morninrj to make our way down the glen, the stream 
was insignificant, about one cub.m. in the second; and it .seemed ridiculous advice 
to give us, when the Kirgis urged us to make an early start, otherwise we should 
have difficulties to encounter owing to the gathering ot the waters in the stony bed 
of the stream. But we soon .saw the rea.sonableness of their advice, for the farther 
we descended, the greater grew tlie volume ol the brook. At each successive cro.s.s- 
ing we noticed a difference, and we crossed over it pretty often. But then there 
is an unusual number of side-glens, and every one of these brought down a brook, 
either big or little, and each contributed its quota to the flood in the principal stream. 
The water in most of these was just muddy and of the same reddish brown colour 
as the sediment in the principal stream ; it was only seldom that we passed a spring- 
fed brook with perfectly clear water and fresh sappy moss on its banks. In this 
way the brook went on increasing all day, until at last we found it rather uncom- 
fortable fording it. This was however due less to the volume, which amounted to 
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about 8 cub.m. in the second, than to the peculiarities of the bed, which is 
narrow and filled with round, water-worn stones, often with deep water between them. 

1 noted the following names — Adschar-tughdi and Kulan-kujruk, parts of the 
main glen; Ghuldurghotsch, a side-glen from the left; below that the main glen is 
called Tallik, and there stands a stone hut; Kulluk, a large side-glen from the right; 
as also is vSuget-aghsi. Kerelang-aghsi is another big glen from the left, in the 
upper part of which there are said to be wide, open grazing-grounds. Opposite to 
its outlet the bottom of the main glen is cultivated. Karaul, one of the usual simple 
four-sided stone-walled forts, was at that time inhabited by a Chinese sidh^ whose 
duty it was to keep an eye upon the traffic by the Kara-korum route. Another 
side-glen from the right is known as Tam; at its outlet grow a couple of willows, 
and the fort l)eside them is said to date from »King Abu Bckr\s time*. After that 
the principal glen grows vciy narrow, and as the stream dashes quickly from one 
side to the other, we had to ford it no end of times. Tschong-tasch is an expansion 
in the glen, with cultivated fiidds and some Kirgis yurts. But bt^fore reaching that 
point we had already given up our yaks, it was too warm for them. A large side* 
glen from the right rejoices in the name of Jangagilik; in fact it is almost as big 
as the main glen, at all events in so far as the volume of its stream is concerned. 
At its head we saw the snow-capped principal range. A road is reported to ascend 
this big glen to the pass of Sandschu; it is used when our route is stopped by the 
water, but it is longer and climbs over yet another pass. We encamped at Akas- 
aghsi, at an altitude of 2547 m. There we were in the midst of pleasant meadows 
and cultivated fields; and there was a stone hut. 

As the evening advanced, I noted that the Kirgis were quite justified in warn- 
ing us against having to ford the stream late in the day. Through the contribution 
of the brook of Jangagilik the river had swollen to a very respectable size; but it 
was not long before it became absolutely impassable, even for the boldest siilschi 
or »waterman». At 2 o’clock we put dowm a watermark; at 3 o’clock the stream 
had risen 5.2 cm., at 4 o’clock another 15.0 cm.; at half-past 4 by 53.7; at 5 o’clock 
by 16.2; at 6 o’clock by 15.0; at 8 o’clock by 12 cm.; but at 20 minutes past eight 
it had dropped 3 cm., and it continued dropping all night. Thus it reached its 
maximum at about 8 p.m., and from 2 p.m. or in the space of six hours, it had 
risen not less than 117 cm., or more than i m. altogether; but I ought to add, 
that these measurements were taken at a narrow place. The quickest rise occurred 
between 4 and 4.30, thc! river rising in that half-hour more than half a meter. In 
consequence of the great amount of sediment that it contained, the river-water was 
like porridge, and the flood filled the glen with its noise to such an extent that we 
had to shout to make ourselves heard. It was truly an imposing sight to watch 
this immense body of water fling itself in uncurbed fury down its energetically ex- 
cavated channel, choked as it is with stones. Every now and again we heard the 
big stones, which had been rooted to the spot for some time, tumble over and 
roll a little bit farther down the channel. As the torrent struck against these 
obstacles, it leapt up over them a like wild animal. Upon witnessing such an exhibition 
of natural force, you readily understand that it must produce results of some magni- 
tude and that the glen it pours dowm must be deeply excavated; although, as the 
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Kirgis declared, it was only five days before that the river had assumed the dimen- 
sions of a spring-flood, a character which it would retain for yet two months longer. 
This * unusual energy is therefore restricted to a relatively short period of the year. 
And although both before and after that season the river is not indeed altogether 
insignificant, yet in comparison its volume is but trifling. During the cold months 
it is frozen and its activity is then uiL When the flood is highest, whicli it would 
be aljout three weeks after our visit, it is said to rise a meter higher than it stood 
at then, and is indeed an immense flood, stopping the glen coinjoletely. dhat year 
the high water was said to have arrived earlier than usual, and that was considc^red 
to be a great gain for the seed-corn sown at Sandschu, where the fields were all 
ready waiting for the life-giving element. As a consequence of the un[)recedented 
quantity of sediment and clay with which it was chargexl, the water was of precisely 
the same colour as the neighbouring mountains, so that the stream and the bottom 
of the glen were not very conspicuous features of the landscape. Indeed tlie river 
was only noticeable because it moved and had a broken surface. It had no wliite 
foam; but where it did boil and froth, it still remained the same brownish-red as 
before. The sediment imparted to the river a strong odour, similar to that which 
emanates from the walls of a freshly plastered house. I'his sediment is also an 
elocjuent witness: it consists partly of material brought down directly by the many 
thaw-water streams and partly also of fine material produced by the grinding together of 
the stones and gravel in the bed of the principal stream, and by the friction of the 
moving detritus against the bed of the river. In any case it is the result of dis- 
integration and attrition, and is carried down out of the mountains to be deposited 
on the edge of the lowlands, where it serves to raise the scree at the northern foot 
of the mountains, on the border-line between the mountains and the lowlands of Hast 
Turkestan. 

It was impossible to form anything approaching a trustworthy estimate of the 
volume without the help of a bridge, from which alone measurements could have 
been made. Next the right bank the velocity amounted to 1.25 m. in the second, but 
in the middle of the river it was a good deal more. Bearing in mind the severe 
friction against the stones and gravel in the bottom of the river, we may put the 
mean velocity at a meter in the second. The breadth was 24.6 m. and the mean 
depth fully 1.40 m. This last datum I obtained by measuring the mean depth on 
the following day, when the flood had subsided sulhciently, and then adding to it 
the height of the actual flood. On the basis of this calculation, the volume would 
therefore be 34.4 cub.m. in the second; it is however probable that the velocity in 
the middle of the river and throughout the greater part ot the breadth was as a 
fact greater than i m., so that we ought rather to put the v^olume at about 40 
cub.m. in the second. 

On the 5th May the Kirgis asserted, that there was no need whatever to be 
in a hurry; we should not be overtaken by the flood. On the contrary, it would be 
an advantage to wait, for the river would go on dropping all the morning; and in- 
deed between 8 and 9 a.m., for instance, it did drop a good decimeter. Yet even 
.when near its minimum, it made a ^fairly respectable stream, so much so that I was 
in some anxiety with regard to the more perishable part of my baggage. If a 
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baggao-e animal were to fall in that quagmire of clay, and its burden to get loose, 
it would scarcely be possible to fish it out again; the water was so thick and muddy, 
it would be impossil>le to see where it lay. The real difficulty in fording the river 
arose from the fact that the animals were unable to see where and how to put their 
feet; before they durst take another step, they used cautiously to feel their way 
with their fetT. As a rule the camels were surer of themselves than the horses. 
Here we dismissed the horses which we had been using for some days and trans- 
ferred their loads to the backs of camels. Not once did any of the latter animals 
fall or stumble whilst fording the river, though one or two of the horses did, yet 
without any serious consequences ensuing. 

Next morning the weather was of 
the most pt^culiar and unusual character. 
The temperature was agn^eable and there 
was no wind; but the glen was filled 
with an impenetrable mist. lJ[)on first 
seeing it, we naturally concluded that it 
forebodtid the approach of a tempest, 
and that snow was falling on the mount- 
ains; but the Kirgis called it topa 
or »dust raining». It appeared that the so- 
called mist was perfectly dry, and was 
composed of fine dust floating in the 
atmosphere, having been blown up by the winds of East Turkestan, the usual desert 
wands of the spring, a phenomenon of wdiich w^e had more than enough experience 
in the lowdands. Beyond doubt a tempest w^as raging down there just then, and it 
w'as very interesting to observe that its effects, in the shape of the fine drift-dust that 
hovers so long in the air and in certain districts gives rise to loess deposits, pene- 
trated as far as that up the border glens. So dense was the dust-haze that, upon 
looking up the glen, we w'ere unable to perceive a glimpse of the mountains; all 
that WT! could see was the very faint, diffused outlines of the nearest mountain-walls 
on both sides of the glen. But we got the impression, especially after we advanced 
farther down, that the stratum of the atmosph(!re nearest to the surface of the earth, 
that is to say, in the bottom of the glen, was much less heavily impregnated with 
dust than the strata higher up. 

The glen is remarkably picturesque, being deeply trenched between vast 
mountain-masses, as well as e*xceedingly contracted, and frecjiiently its profile was 
as shown in fig. 350. Gradually the scenery that unfolded itself assumed a wild 
and fantastic aspect; precipitous buttresses leapt forward from the chains at the side 
of the glen one after the other like the side-scenes of a theatre, and behind each 
of these appeared a fresh view, the background of which soon vanished however in 
the dust-haze. Against the foot of these precipitous cliffs are banked vast gravel- 
and-shingle terraces with abrupt sides; in fact they sometimes overhang and threaten 
to fall. The bottom of the glen itself is exceedingly deep and narrow. The stream 
clings first to the rocky wall on the right, then to that on the left, compelling us 
to cross it repeatedly. 
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At the beginning of the clay's march these crossings came; close togetlier. 
Before we reached tlie glen of Ochiir-tcrek on the right we had already forded the 
river eleven times. Between Akas-aghis and the place just mentioned I recc>rdc;d 
the following names: — Alka-tasch, a side-glen from the left; Turiimduk, a side-glen 
from the right; Buschlang, another from the left, up which we ascendc.'d a little way 
and then returned to the main glen; at its outlet is a stone hut. Down this glen 
a dark“l)rown torrent was churning its way. It is near this point that the main glen 
is called Ochur-terek. At Mollah liaj-kija we forded the river for the twelfth time, 
the crossing being very difficult and risky, owing to the fact of the stream being 
concentrated into a single deep channel, shut in by gravcl-and-shingle terraces, 15 
m. high and for the most part perpendicular, though a steep path runs up and then 
down to the water's edge. Another side-glen from the right is Kurughas; in its 
upper part are jajlaks or grazing-grounds. All these side-glcns were traversed by 
torrents, often of pretty large size, and the colour of their water indicated that they 
descend to the main stream more rapidly than the main stream itself does; indeed 
the latter was steadily rising again in consecjuence of all tlu;se successive aug- 
mentations. 

Before we reached Kendis we forded the river yet three times more. At 
Kara-kija there exists a steep pathway ovct the rocks on the kd't which horses 
could use, though camels have to cross over the stream twice. After having cut 
its way through these cliffs, which consist for the most part of mica-schist, the glen 
again widens out. b'rom the left debouch(;s the large sidcTglen of 'reb e-tschuke, 
with a considerable torrent; while a similar glen, Jatim-jilgha, opvm out on the right. 
After we passtxl Kovoghanc-jilghasi on the left, the glen grew very much niore 
open, the mountains receded; but the entire country was shrouded in the dust-haze, 
the light faint, the sun not visible at all, but we could not very reasonably com- 
plain of the heat. Kirk-umoj, or as others pronounced it Kirk-ombngo, is the name 
both of a village in the main glen and of a side-glen that enters from the left. On 
the right bank of the river stands a gimdcng^ or guest-house. Soon after that the 
first bag/is or orchards, with poplars and willows, made their appearance, the trees 
being then dight in all the glory of their fresh spring greenery. Above that point 
the only vegetation that the glen could boast ot consisted of balghun and other 
thorny bushes, scrub, and grass. The farther we descended the thicker and the more 
luxuriant grew the grass. 

The glen inclines to the north-north-east, and we lorded the river yet three 
times more. A right-hand side-glen is called Atschik. Here we kept all the time 
to the right of the river, having the foot of the mountains close to our right hand. 
The last side-glen from the right bears the name of 1 evet-jilgha, and its almost 
black-brown torrent may easily have carried 5 cub.m. in the second: it was the 
largest contribution that the main stream received all days die next largest being 
that of the torrent of Telve-tschuke. The former, the torrent of Tevet-jilgha, was 
rushing down with unbridled fury" and was anything but easy^ to cross over, especi- 
ally as its channel was very deep. The glen still continued to widen out, at the 
same time that the mountains not only receded more and more but also grew 
simultaneously lower and lower. The last side-glen on the left is Jigdelik-khas; it 
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debouches over against Kenki, a village of 8 or 9 steadings, surrounded by orchards 
and fields, where we encamped for the night. Amongst the fruits cultivated are apples, 
pears, peaches, and mulberries; while the other crops embrace wheat, barley, melons, 
and so forth. Besides these things we were offered carrots, turnips, onions, and 
other vegetables, and poultry and eggs were to be had in abundance. We were 
again in East Turkestan, in a milder and more hospitable climate; but the absolute 
altitude was now only 2200 m. 

After granting ourselves a day’s rest, we resumed our march down towards 
the lowlands. The dust persisted through both the 6th and the 7th May; indeed 
on the latter of these two days it was thicker than ever. In addition to that the 
wind blew strongly from the north, and the natives declared, that one of the usual 
sarik-buraiis was raging in the lowlands; for when a kara-buran is blowing the 
haze is wont, even so far up, to be a good deal thicker than it was then. They 
look upon the cuckoo as a sure weather prophet, for he always sings in a distressed 
note when a buran is coming on. The inhabitants of the village of Sologhas, situated 
farther down — in fact the place does not belong to our glen, but is entirely de- 
pendent for its drinking-water upon that derived from the melting of the snow^s — 
assert that hazy weather like that W'hich then prevailed is favourable for the crops, 
because at such times the river flows uniformly and regularly, and consequently the 
water admits of more even distribution, and so is more beneficial to the fields. 
On bright and sunny days, on the contrary, the thaw-w^ater flows much too rapidly 
and in too concentrated a stream to allow of its being utilized to full advantage, 
'File numerous villages which during the course of the day we were to pass in the 
big glen that runs dow^n from the pass of Sandschii are in this respect less de- 
pendent upon the river; for, as w'e learnt, that part of the glen is supplied, even 
when the sky is clouded, with an abundance of water, derived from mountainous 
districts into w^hich the dust-haze and its effects do not penetrate. 

The name Kenki or Kengri has reference to the breadth of the glen, although 
some ventured to assert that it is a corruption of Chaneka. From that point we 
continued our journey down the glen with a new supply of fresh horses, keeping to 
the right bank and passing in succession the villages of Sal[)utsch (with three stead- 
ings), Dovalik (5 steadings), Kum-arik, Kisil-basch, Isme-sala, Ara-jangal, Toghojlik, 
Savo (100 steadings), Kajtschile, and Dung-tscheke. The villages followed one 
another so thick and fast that at last it w^as as though w^e were riding through a 
continuous street or along a highway with long grey wTills on e^ach side of it. Of 
the other villages in the glen I will mention 'I'schakende-aghil, I'schamgor-tagh, 
which is said to be situated near to Kenki and to consist of 300 scattered stead- 
ings; Sejtlar, Baskak, Tagirman-baschi, with a large irrigation canal going to Sanguja; 
Tschasgham; Siklik with a lengcr or gue.st-housc ; Dung-bagh; Basch-kantschi, with 
four steadings; Masar Danisch Bende, with two steadings; Baghlar, with 150 stead- 
ings (or 7 ijliks)\ Saj-bagh, of the same size; I'schudar, with 100 steadings; Tschahr- 
vagh, with 150; Mokojle and Mudschi. This is not however a complete list. Several 
of these villages belong to the large oasis of Sandschu. Yet all belong to the glen 
that runs from the Sandschu-davan and finally divides into the two glens of Mudschi 
and Sanguja, whereupon the river breaks up in deltaic fashion before it finally be- 
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comes lost in the sandy desert. Hence the hydrographical value of the three passes 
which we last crossed over is as follows. The Kara-koriim separates tlie Schcjok 
from the Jarkent-darja; the Suget-davan is the water-divide between the Jarki nt- 
darja and the Kara-kasch-darja or Chotan-darja; and the Sandsclui-davan the watc^r- 
divide between the last-named and the Sandschu river. This stream, whicli in point 
of extent cannot in any sense compare with the first two, nevertheless carried, as 
we found, incomparably the bigger volume; this is becaust^ its drainage-area falls 
for the most part within relatively lower parts of thc! mountainous country, in wliicli 
the snows were just then melting rapidly, whereas it was in its source-region that 
we struck the Jarkent-darja and whilst dt^ep winter still prevailed, but we struck tlie 
Kara-kasch in the middle of its course, where also it was again cold. 

The glen of Sandschu gave the impression of being very prosperous and w(?ll- 
to-do; the soil, which consists of hard yellow loess deposits, is undoubtedly ricli. 
Against the everlasting yellow background the trees offer a sharp contrast with their 
thick, fresh green foliage. Amongst the willows grow many fruit-trees, and here and 
there we caught glimpses of the vivid green of meadows and fields, d hus the glen 
is, as it were, braided with two ribbons of green and l.R^tween them flows the river, 
with the life-giving element, which imparts to them of its superabundance through 
the instrumentality of innumerable irrigation channels. All the pi^ople were looking 
forward to a copious harvest, and everybody was glad. 

At the village of Kurghan we left th(! river, and at Dung-tscheke we changed 
the direction of our march from north-east to north-west. By this the glen had al- 
ready openc.‘d out triim];et-wise and lost its mountainous character, as it now sloptMl 
with increasing gentleness north-eastwards down to the villages of Sandschu. W'e 
climbed up over the hills on the left side of the glen, though we hardly saw tht'.m 
owing to the thickness of the ha/.e. They are composed entirely of soft material — 
gravcl-and-shingle detritus, reddish yellow very spongy clay, and sand, d'he road 
then ran on the right-hand side of a watercourse that breaks abruptly down to the 
river. 'Fhis stream issues below Dung-tschekij and only carries water after rain. 
Soon we reached the top of the little secondary pass Savu-davan, having an altitude 
of 2206 m. On the other side of it, or to the north-west, extends a sort of flat 
plateau, with stretches of very low hills running from south-west to north-east. It 
is in fact a slightly undulating steppe without a drop of water, very often indeed 
with dry watercourses: there is not a single rill to show that it ever rains. And 
yet there was a sprinkling of steppe plants, and the antelopes sometimes flitted like 
phantoms through the haze, leaving a long trail ol dust behind them. 1 here was 
a good deal of sand on the .surface of the ground, and here and there we observed 
the first small beginnings of dune formations, 

A path leads off to Ghuma a short distance north-west of the top of the 
pass; but it was swallowed up in the haze; indeed so thick was this that there was 
nothing to suggest the proximity of the lowlands. We had now left behind us the 
rich and luxuriant vegetation of the banks of the Sandschu river, which had been 
invisible to us since we left the pass, and had emerged upon the actual desert. 
And for a pretty considerable distance our surroundings continued to be the same, 
the uniformity of the route being relieved by only two stone »signposts» at places 
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called respectively Tschonak-tasch and Majmun-tasch. It was with a feeling of 
genuine pleasure that we at length saw the poplars and willows of the tiny village of 
Sologhas looming up through the haze. An idea of this little oasis is conveyed by 
I’l. 43 of vol. 11. It only gets water when the snows melt and when it rains, so 
that its annual harvest is somewhat precarious. If no snow falls in the upper part 
of the glen which sends its brook down past the village, and on farther to Mok- 
ujle, and if no rain falls in the spring, the harvest of the villagers is totally ruined. 
Both 1900 and 1901 had been fortunate years for them in this respect; but farther 
back than that they were unable to recollect how they had fared with regard to 
water-supply. When, after a dry period, the water again begins to How down the 



Fig. 351. TWO OF OUR TRAVELLING ( OMPANION.S. THE SHEEP ON THE RIGHT AUCO.MPANIED US 
THROUGHOUT THE WHOLE JOURNEY OF THREE YEARS. 


bed, die people hasten to direct the earliest freshets into the /v>7, or artificial basin, 
which is seen in the foreground of the photograph just mentioned, and it is only 
when that is completely full, and thus their reserve supply of water is ensured, that 
they allow it to be distributed over the fieltls. When I was there, the basin had 
just been filled to the brim. Indeed the oasis itself is situated in the depression 
which has been created by the fluvial erosion. 'I'he ten ujlik in the village all belong 
to OIK! and the same family. The altitude above sea-level was 1822 m. 

May 8th. The haze had lifted and the wind dropped, so that the atmosphere 
was clearer and we were able to see a good half hour ahead. It was likewise 
warmer, though the heat was by no means oppressive until the afternoon, when it 
again began to blow a little from the north. Monotonous uplands now stretched 
before us to an infinite distance, the surface being but slightly undulating in long 
flat billowy curves, which were only apparent in consequence of their striking differ- 
ence of colour in the still obscure atmosphere. The watercourses which we passed 
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during the course of the day had rounded terraced banks on the right or tMst only; 
on the opposite or left side the country was everywhere flat and level, this differ- 
ence being, I dare say, connected with the tendency which the East Eurkestan rivers 
manifest to shift to the right. 

After crossing ov^er the stream of Sologhas, then divided into several arms, 
we came out upon level, stony steppe. Lajdang and lle-tasch are the names of a 
temporarily inundated area and of a »sign-post» respectively; while Ighis-tasch is the 
name of the double terrace which borders th(t stream of Kosch-tagh on ihc. right, 
this being a fairly im|)ortant stream, which derives its water from the adjacent mount- 
ains. The name of the brook Kara-su indicates that it is fed by springs, and the 
bed is in relation to the volume so very large as to suggest a continuous flow. 
The water was being then distributed ovttv the rather extensive fields of Kosch-tagh. 
This oasis wore a greater air of pros[)erity and fruitfulness than even that of Oj- 
toghrak. After enjssing over two other streams in the western outskirts of the 
village we again emerged upon barren steppe. 



Fig. 352. THK MAjSUn IIAJ AND REGISTAN OF KASCHGAR. 


An hour later we forded the river of Kilijang, which comes from the same range 
as the Sandscliu river, rising on the Kilijang-davan or Kilian-davan, situated not far 
west of the Sandschu-davan. This stream was then carrying a total volume ot 15 
cub.m., divided amongst five arms. It waters the oasis ot Ghuma, and is very broad, 
with terraced banks on both sides. Travelling along the top of the terrace on the left, 
we crossed over a little canal, which approached that spot from the village of basam, 
which we saw a short distance away. The next barren steppe that we came to is 
called Bo-jigde; and it is followed by another branch of the stream knovvm as I ischil- 
akin, and tL by the insignificant brook of Takla-makaning-darjasi Highej up, on 
the left of our route, we observed in several places groves of poplars and orchards, 
belonging to various small villages or hamlets, Basch-lenger and Hassan Bughra 
PadTchahim. Then, after crosTing over yet two other watercourses, though they 
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had no water in them, we went straight down a steep sloping terrace to the oasis 
of Oj-toghrak. This oasis, which is situated in a fairly well defined watercourse, 
bordered by hills, makes a pretty picture when seen from the top of the barren 
terrace, embowered as it is in refreshing greenery. I'he vegetation was here con- 
sideral>ly more forward than in Kenki; the poplars, willows, and mulberry trees all 
afforded plenty of shade. Of the mountains to the south we did not get one glimpse, 
notwithstanding that they were so near to us. 1 can quite excuse Marco Polo, who 
travelled by the southern caravan rout(% for not saying a single word about any 
mountains to the south. It is very probable that he did not see them owing to 
the atmosphere being heavily charged with dust, so that he may not have had the 
slightest suspicion of their presence; although, on the other hand, the direction in 
which the stn-ams flow might hav^e suggested the fact to him. All the way down 
to Oj-toghrak the water is derived from the Kilijang-darja, which u|)on emerging 
from the mountains appears to spread itself out like a fan ov’er an extensive scree. 
Oj-toghrak lies 1820 m. above sea-level. 

It only remains to describe our last day’s march, namely the road from Oj- 
toghrak to Karghalik, which we traversed on 9th May. We crossed the stream of 
Oj-toghrak Ijy a bridge, and for a space climbed u[) hills of detritus and loess until 
we came to a small threshold pass. After that the surface was |)ractically level or 
l)ut slightly undulating, and with the exception of thin scrub it was barren and de- 
solate;. Names occurring along this section of the road are I^el-kum, Sook-ghas, and 
Bujra-kbnasi. From the last-named locality you go down to Bujra-kent, quite a large 
oasis with beautiful orchards, lying in a glen with a deep-sunk winding watercourse, 
which we crossed by a bridge. I'he ascent up to the terrace on the other side is 
rather steep. On our left we passed the village of Buksango. Then followed yet 
another barren steppe, with scrub growing amongst sand and dust. This locality 
is called Kivun. The brook of Buksango waters Bisch-arik, which is reached by a 
path from Teng-jaghatsch. The large glens which we crossed along this part of 
th<; route hardly reach all the way down to the great caravan road, and in any 
case it is seldom that their brooks get down as far. 'Phus the river of Bujra-kent 
reaclu;s as far as Akin-lenger and Kosch-lenger and that of Oj-toghrak to Tschulak- 
lenger. 

At last we reached the village of Longer, where we were met by the beks 
of Karghalik. Here the Uschak-lmsch distributes its water through several branches, 
the basins of which are separated from the stream of Kok-jar by a strip of desert, 
d'hen, having crossed over the last-named, we entered amongst the orchards of 
Karghalik, and once ' more found ourselves at an altitude of only 1341 m. 

I then journeyed to Kaschgar by way of Jarkent, Kisil, and Jangi-hissar, a route 
which I have already described in Petermanns MitteUnngen^ Erganzhft. No. 131. 
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CHAPTER XXVII. 


PRSCHEVALSKIJ’S FIRST AND THIRD JOURNEYS. 


It is not at all my intention to discuss all the journeys that have been made 
in Tibet. My plan does not require any such history of I'ibetan exploration, and 
it would indeed Ijc superfluous, for the earlier journeys in that part of the world, 
and their results, have been critically dealt with by von Richthofen in the first 
volume of his China; and as for the later journeys, it will be sufficient to refer to 
the different travellers’ own works and the accounts of them which have been [jrinted 
in various geogra[)hical journals. Beside‘s, brief comprehensive resumes are to be 
found in Dr. Georg Wegener’s 'Tibet nnd die euglischc Expedition and in Ciraham 
Sandberg’s The Exptoration of Tibety its History^ and Particnlars from j 62 j to 

as well as in one or two of the books that have been published by members 
of the English Til)etan mission to Lhasa, and with rctgard to which 1 shall have 
something to say later. Further, in my opinion the time is not yet ripe for an 
exhaustive historical account of that country; for there is reason to believe that 
Tibet has now at last be(m openeil up to systematic exploration, and that the tune 
is not far distant when we shall know the broatl features id its geography, and 
nothing will remain to be done except the diligent and painstaking stud)’ of details. 
To attempt, in the light of the experiences which have been gradually accumulated 
in the course of time, to sketch the outlines of the orographical structure of Tibet, 
and its hydrographical and hypsometrical relations, and so forth, would in the mean 
time lead to erroneous results, because several parts of the country of special 
importance for geography are but little known or not known at all. I lu^ed only 
mention the great lacustrine region in the centre, which Nain Singh hurriedly mapped, 
the country immediately north and south of the Tsang-|)o, the northern valle\^s of the 
Himalaya, the peripheral region of eastern Tibet with the transverse glens or 
»breaching> defiles of the great Indo-Chinese rivers, as well as, finally, immense 
areas of the central highlands, which have never yet been crossed even by the pioneers 
of exploration. 

In the present chapters I shall therefore confine myself to a few remarks about 
the journeys that fall within those parts of high I'ibet which I have myself visited. 
These amount to an area of very considerable extent, but are just those parts that 
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have been most neglected by explorers. Several travellers have touched Tibet on 
the north-east and on the west, and through the journeys of the Indian pundits we 
have long had a fairly clear conception of southern Tibet, at all events of certain 
portions of it. But the parts of the high, inaccessible Tibet which I made it my 
object to explore, namely the region bounded by the Kwen-lun on the north, the 
central lacustrine area on the south, the Kara-korum route on the west and long. 

E. Greenwich on the east, has been visited only by Nain Singh, Krishna, 
Prschevalskij, Carey, Pjevtsoff, Bonvalot, Littledale, Rockhill, Uutreuil de Rhins, 
VVellby, Bower, Deasy, and Rawling, and to these must be added certain journeys 
in the peripheral parts, e. g. the Kara-korum route, which has been traversed many 
times, and the districts around the Panggong-tso. Yet some of the travellers whom 
I have just enumerated have only in part touched the region thus defined. Really 
extensive journeys on the Central Tibetan highlands have been carried out only by Nain 
Singh, Krishna, Bonvalot and Orleans, Dutreuil de Rhins and Grenard, Bower, 
Wellby and Malcolm, Deasy, Littledale, and myself. It is in the material which these 
explorers have brought home with them that we can alone hope to find points of 
contact with my journeys. But the journeys of such important travellers as Count 
Szechenyi, Roborovskij, Holderer and luitterer, Kosloff, Bonin, b'ilchner and I'afel, 
and several others lie entirely outside my purview. In his Versnch ciner Qrogiuiphie 
des Ktvenlun Dr. Georg Wegener has published an excellent map of all the jour- 
neys in I'ibet which have touched the Kwen-lun Mountains and which date from before 
1891. But it does not of course embody the journeys which have been carried out 
during the last fifteen years, journeys which are calculated in an especial manner to 
throw light upon the orographical structure of the Kwen-lun and the character of the 
highlands of Central Tibet. 

But let us proceed to examine the journeys which possess interest for us, and 
which can furnish us with the requisite material for a comparison. I will begin 
with Prschevalskij’s first, and perhaps his most remarkable, journey in Central Asia, 
in the years 1870 — 73, by quoting a couple of extracts which have to do with 
Northern Tibet. Although that part of his journey lies really outside the region 
I have defined, still the following passages will justify my quoting them in this ‘ 
connection. 

Prschevalskij first penetrated Tibet from the Koko-nor and Tsajdam. The 
observations which he then made, in so far as they are of general geographical in- 
terest, are reproduced in the following greatly condensed account: »Between the 
lake of Toso-nor (Tosun-nor) in the east and the river of Nomochun-gol in the 
west stretches the mountain-range of Burchan-Budha, bordering the high plateauvof 
Tibet on the north. In the course of 30 versts this range gradually rises to an altitude 
of about 4660 m. and on its southern side sinks slowly down towards the valley of; 
Nomochun. Jt is only near the crest that the ascent is steep; yet notwithstanding 
the considerable altitude, the summit bears no perpetual snow and it is only in the ;, 
east that it touches the snow-line. When we visited the same region in No.yernber v 
we found a mere sprinkling on the northern versant only; but when we return^ 
that same way in February we failed to perceive any trace of snow, even ih ^tihe’ - 
glens. The Burchan-Budha range forms a natural boundary between Tsajdanl J^ 
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Tibet; to the south of it the plateau reaches an altitude of 4000 to 4600 tn. and 
still farther in the same direction it certainly attains an even greater altitude. 
Vegetation is extremely scanty on this range, and as a consexjiujnce of that animal 
life is also scarce. Still there are .some brooks and grazing-grounds on the south 
side of the range, to which the Mongols drive their herds in summer to escape from 
the insects of T .sajdam. Only two larger streams force their way through th<‘ 
Ihirchan-Ihidha, namely the Nomochun-gol and the Alak-nor-gol (.Xlang-nor), which 
come from the 'rib(;tan highlands, and after piercing the border-range emptj- them- 
■selves into the Bajan-gol of Isajdam. 

On the south side of the gh;n of the Nomochun stretch(;s the Schuga range, 
parallel to the Burchan-Budha. Both ranges exhibit the sam<* phjsical aj)pearance, 
but the former attains to a somewhat greater altitude and i)os.sesses five peaks that 
reach the limit of perpetual snow. On the west it terminates abruptly over Tsajdam; 
but in the east it is connected with the mountains out of whose southern flank the 
Schuga-gol issues. Its glen, like that of the Nomochun, is surrounded by relatively 
fruitful grazing-grounds. 

A hundred vc^rsts .south of the Schuga Mountains we find on the li;ft shore of 
th(; Mur-u.su, the range of Bajan-chara-ula and its westward continuation, the'. Koko- 
schili range, forming the water-divide betwt;<;n the Iflue and Yt'llow riv(;rs. I'lie 
Bajan-chara-ula, unlike its northern msghbours, does not exhibit .such angularit)- of 
outline, reachtis a lower altitude, nowhere touches the snow-line, abounds in streams, 
and is fairly rich in vegetation, but preserves the sanu; direction that tht^y do, namely 
west-north-west and east-south-east. 

Betwixai the .Schuga and the Bajan-chara-ula stretches a terrilile desert with 
in th(! north-east the Gurbu-nad.schi Mountains, forming the eastern outpost of the 
Kwen-lun system. In this desert tht;re is an almost tot;d absence of vegetation. 
Here and there deep grooves in the thick powdery surface furnish evidences tjf tht; 
violcaice of the tempests. Fhe climate is in pca'fect agnaantait with the harsh 
character of the region — in winter stinging cold and furious tempt:st.s, in spring snow- 
.storms, in summer rain and hail; it is only in winter that the weatlu^r is calm 
and mild. 

I'he two and a half months that we spent in the Tibetan deserts were the 
most toilsome of the entire journey; at night the temperature dropped to - — 3 A' C. 
Snow fell very rarely and then only in small <]uantitie.s; it was dry and fine lik<; 
sand. Besides the slight amount of snow and the severe cold, another charactt;ristic 
of the 'i'ibetan winter is the .sand-storms. These come from the west or north-west 
with at first a gentle wind, which gradually increases in force until at last it blows 
a perfect gale. I'he sand and dust are whirled up like smoke, making the sk)' grey 
and preventing the traveller from seeing the outlines of the mountains at mt>re than 
a hundred paces’ di.stance. When these sand-storms come on, the temperature always 
rises. At .sunset the storms cease, but the fine dust hovers for some time longer 
in the air and next morning the atmosphere is still a yellowish grey. 

After passing the Bajan-chara-ula we at length reached, on the loth January 
1873, the bank of the Jang-tse-kiang, or Blue River. This stream, known to the 
Mongols as the Mur-usu and to the Tanguts as Dij-tschu (Du-.schu), rises in 
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thu "Fano-la Mountains, flows across the highlands of northern Tibet, and waters 
China proper, where it soon assumes gigantic proportions. Its flow is very rapid. 

At the confluence of th(‘ Naptschitaj-iilan-muren its breadth reaches 228 m.; 
but in the summer, during the rainy season, it is four or five times as big. Its 
vallty is however only 2 versts broad, and through it runs the road to Tibet, keeping 
l)(‘side the river almost all the way to its sourciis in the I'ang-la Mountains. The 
P)lue River formed the limit of our journey in Central Asia.»* 

In his third journety (1879 -80) Prschevalskij travcTsed a considerable part of 
north-eastern Pibttt, l)ut also to thc! east of my itinerary of 1900. If we confine the 
term Central High Tibet to that part of the country which possesses no outlet to 
the sea, then Prschex alskij did not, on this occasion cither, touch the region in queistion, 
but he ke[)t princi[)ally to the upper basin of the Jang-tse-kiang. Prschevalskij sum- 
marises the general characteristics of the physical geography of north-tiastern 'Fibet 
in the following words: »Tht^ "Fibetan mountain range^s are distinguished by the 
following pro|jerties: they run parallel to one another from east to west, and not- 
withstanding the great height above the sea the individuaf [)eaks reach but an in- 
significant relative altitude. Setting aside the snowy summits, they form dome-like 
sw(*-llings, with gcaitle gradual slojies. Yhc mountains consist generally of gravel, 
sand, limestone-N and schists. Snowy mountains occur in the "Fang-la and Marco Polo 
ranges, and also on thv. mountains betwt^en these ranges and beside the upper course 
of the Yellow River. The lower glacier margin coincides here, as it does on the 
Nan-schan Mountains, with the mean snow-line. According to our observations, the 
latter l^egins on the Tibetan mountains at an altitude of 4950 to 5100 m. Between 
the mountain-ranges stretch plains with a clay surface. "Fhere arc no loess formations 
of any extent, and drift-sand is ectually scarce. On the other hand saline formations 
art! common. "Fhe water, including sometimes evt!n tht! water of the rivers, has a 
brackish taste. "Fhe lacustrint! region exttmds from the "Fengri-nor to Lake Panggong. 
In the eastt*rn jjart of the high [)lateau rise the Hwang-ho, the Jang-tse-kiang, and 
in thc! south-east the two Indo-Chint!se rivt!rs, tlie Salwen and tht: Mt!kong. "I he 
north Tibetan rivers mostly (low towards Fsajdam and generally terminate in salt 
marshes. "Fhe streams which have their sources on ' the northern slopes of the 
i'ang-la, the Dung-bure, the Koko-schili, and the Marco Polo Mountains, empty 
thciinselves into tht! Mur-usu (uppt!r Jang-tse-kiang). 

As for thc climate, the result of our hasty observations goes to show that, 
notwithstanding the southerly situation, there exists a remarkably low temperature, 
violent tempt!sts, great aridity of atmosphere in the spring, autumn, and wintc!r, and 
heavy rains in thc summer. 'Fhe low temperature is explained by the great altitude 
of the country and by the fact that it is bordered on all sides by lofty mountains, 
in part snow-clad. In sjiring and summer rapid changes of temperature tak('. place. 
"Fhe autumn is the best season of the year in Tibet, for the atmosphere is then for 
the most j)art clear, thc! temperature equable, and storms seldom. The late autumn 
is mild, but the winter cold. Although snow falls very frequently, the amount is 
insignificant, for it is .soon swej)t away by the storms or melted by the sun. Ihe 

* Genenii PrscJicvalskij s forsknin^sresor i Centralasien^ Swedish translation l)y Sven Hedin 
(Stockholm, 1891). N. Prjevalski, Alongedie et Pays des Tangutes (Paris 1880). 
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tt;mpests that an; characteristic of Central Asia [jrevail also in Tih(;t. They come 
for the most |jart from the west, beginninsr at noon and lasting until siinstft. They 
are extraordinarily violent. In February, May, and June they rage almost every da>'. 
I'hey are in part caused by the great difference of temiierature that obtains Ijctwc-en 
the Tibetan high plateau and China. The rainfall is d(;pendent upon the monsoons. 
1 he influence of the Indian monsoon extends across the fhmalava and over north<.;rn 
Tibet, and we observed that within that region the rains accom|jany the west-south- 
west storms, while w'ithin the sjdiere of the Chinese monsoon they accomi)any .south- 
easterly storms. » 

Next 1 add a few excerpts dealing with the course of his journey. d3n 12th 
September 1K79 we start(;d from Fsajdam to tra\ ( l Into Tibet. Instead of climbing 
over the lofty Burchan-Rudha, we chose the route through the; glen of Nomochun- 
gol. In order to reach it we had first to cross ove-r an infertile |)lain, where s;dt 
marshes alternate with cUarmik and tamarisk .ste]j]:)e. Still even there we came 
across a patch of ground cultivated by poor Mongols. I found the; Burchan-Budha 
just a.s wild and infertile as l)etore. I he Nomochun-g(jl wa.s then only cj to i 2 meters 
broad and 30 to 60 cm. det;|>. Its bed has cut through loess deposits and layers 
of gravel-and-shingle. 

I wo days journt;y from Oijnsij-obo U'e struck into tht; road which I trav ersed 
in tilt; y'ear 1872- 73, namely the road over the Schuga Mountains, which thvrri: 
r<;aches an altitude of 4560 m. Its northern sloites wert; already coverc.vl with snow. 
We found the -Schuga river W'as fairly full of water. It jfierces the range; in a north- 
westerly direction, flows across large salt plains, and finally emjnies into a salt kike 
in T.sajdarn. 

'Fwo mountain-] )a.sse.s lead acro.ss the Marco-Polo range, T.schum-tscluim and, 
farther west, Angiji-daktschin, and of these we selected the former. Notwith- 
standing the considerable altitude of 4970 m., the jiassage was fairly comfortalde. 
1 here are no wdld cliffs, ami the mountain-slopes abound in green vegetation and 
game. By this we had reached the 'I'ibetan high iflateau. Our guide led us along 
a little brook, wdiich appeared to join the Na]Jtschitaj-ulan-murt:n, a tributary of 
the Mur-usu. There we lighted upon old caravan camifing-places, which had prob- 
ably been made by pilgrims to Lhasa. On the 4th Octobt;r the ground was 
covered wath a sheet of snow' 20 to 25 cm. deep, and the thermometer drop[)ed 
to — 9° C. 

Every now- and again we rested a tlay in places that offered grazing for our 
outworn animals. We had difficulty in finding the road, for the snow obliterated 
the trail of the caravans which had previously travelk;d that same way. The next 
plain that w'e crossed is that which stretches l>etwt;en the Marco-Polo range and 
the Koko-schili range and lies at an altitude of 4200 to 4500 m. 

TJie latter range attains in that part an ab.solute elevation of 4800 m. abovt; 
.sea-level, but a relative altitude of only 600 m., now’here reaching to the snow'-Iine. 
The mountains there are dome-shaped and their slopes grassed; otherwisi; the 
vegt;tation appears to be .scanty. Betw'een the Koko-schili and the Dung-bure chain 
stretches a high plateau about 4500 m. above sea-level. The crossing of the 
Chaptschik-ulan-muren, probably an affluent of the Mur-u.su, occasioned us great 
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difticultios. The river was, it is true, frozen over, but the ice was not strong enough 
to bear our camels. 

After that we penetrated into the Diing-bure. 'Fhis range, which in every 
respect resembles its neighbours, rises above the snow-line in a few places in the 
east only, and on the south is connected with the rocky chain of Tsagan-obo. On the 
sloptis of 1 )ung-bure there exist grassy, marsliy places, where wild yaks love to graze. 

The Mur-usu, which we now luckily approached, flows in a north-easterly 
direction to the confluence of the Naiitschitaj-ulan-muren and then towards the south- 
east. When in flood it reaches a breadth of 8o — 126 m., but after picking up the 
Naptschitaj-ulan-muren it is very much broader. In places the depth reaches 1.5 
to 2.1 m.; its velocity is great, and its waters of a blueish colour. It is full of fish, 
but is frozen from November to March. Its banks are relatively rich in vegetation 
and for Tibet the pasture-grounds are even good. 'I'he first two tributaries, the 
roktonaj-ulan-muren and the Naptschitaj‘-ulan-muren, join the river from the left, and 
on the same side stand the mountain-ranges of l\sagan-obo, Dung-bure, Koko-schili, 
and Bajan-chara-ula. 

South of the Mur-usu we reached the highest part of the I'ibetan plateau. 
It is tliiTe undulating and reaches to the snow-cap|)ed d'ang-la Mountains, wOiich 
border it on the south. I'he [)ass by which we crossed, and which is also used by 
the Mongol caravans, has an altitude of 5000 m., but as compared with the valley 
of the Mur-usu a relative altitude of only 630 m. Of the eastern part of the 
'Fang-la we could learn nothing but what \vas confused and uncertain; nevertheless 
I think r may venture to say, that the range stretches as far east as the point where 
the Blue River turns al)ru[)tly south, and that in tliat range we must seek for the 
sources of the most important rivers of East Asia, namely the Jang-tse-kiang on the 
one side and the Mekong and the Salwen on the other. The part of the range 
w^hich w^e saw reaches an altitude of at least 5700 to 6000 m. On the north side 
th(i snow-line reaches up to 5100 m. and on the south side perhaps to 5250 m. 
On both north and wT‘st the range posst^sses broad glaciers. The mountains are 
stee[), though seldom rocky. 'Fhe climate on the 'Fang-la plateau is exceedingly 
severe. Storms rage there all the year through. According to the natives vast 
quantities of rain, hail, and snow^ fall during the summer. 'Fhe winter is very harsh: 
in the beginning of November the thermometer registered — 30° C. and in the 
middle of December — 31^ C. at sunrise. Vegetation is of course poor. On the 
southern slopes there are some mineral s|)rings. It took us eight days to get over 
the Tang-la, the climb, in conse(|uence of the hardships and privations of all kinds 
that w^e endured, costing us four pack-animals. On the summit of the pass of 'Fang-la 
(5000 m.) we found a Buddhist obo- 

The country w^hich wt; then traversed is very monotonous. On the right we 
saw the snowy mountain Munkar and through the valley by which we were travelling 
flow's the Tan-tschu, a tributary of the Nap-tschu (Chara-usu), and on the other side 
of it rise the Samtijn-kansijr Mountains. The climate was however milder and the 
sky bright. We sometimes met 'Fibetan nomads. 

'Fhe mountain of Bumsa, which was to be our farthest point south in Tibet, 
has an altitude of 5200 m. In respect of both .shape and formation it deviates from 
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tliL othor tTiount3.ins on the hi^li plutcau. Its Ccistorn ciiid southern slopes rire very 
steep, and abound in mica and black gncis.s. Ihe summit is flattened and does not 
reach the snow-line, hor Tibet, our camp was however favourable, for we had 
access to forage, argol, and spring-water.* 

'I'hen follows the account of the return journey, and after that we n?ad, *At 
Tschu-nagma we left our old route and struck into a new one almost parallel 
with it. We crossed over the western part of the mountains of Tsagan-obo and 
tlu;n struck across the plain that stretches to the Diing-bure Mountains. 

We had spent the end of December on the soutlu^rn half of the 'I'ibc-tan high 
plateau. Generally the cold was severe: twenty-six times we had a tempt;rature of 
— 20^^ C. and six times — 30°, and our absolute minimum was — 33.5°. During 
the course of the month we had fourtt;en violent storms and nearly alwajs a cloudy 
sky. We crossed over the Marco Polo Mountains b)' the pass of Angijr-daktschin, 
(4850 m.) situated immediately west of the Mountain of Balduin-dordschi (5400 to 
5700 m.), which, like the massive of Sube, belongs to the Marco Polo system; 
this latter reaches a mean elevation of 4800 to 4950 m. Our Mongol declared that 
this chain extends a very great deal farther towards the west. 

After crossing over the plain that lies north of the Marco Polo range, we 
came to the small, but very steej) chain of Gurbu-najdschi (alt. of pass, 4380 m.). 
On the east it is connected with the Gurbu-gundsuga range, and on the wt;st is 
imitixl with the Marco Polo range l)y the massive of Schara-guj. North of tin: 
(jurbu-najdschi flows the Najdschin-gol, which has its sjirings on the snow-covered 
mountain-mass of Umijke, belonging to the Marco Polo system. This river separates 
the I'oraJ chain from the Gurbu-najdschi and the Gurbu-gundsuga, and then turns 

north, and finally empties into a small salt lake in rsajdam not flir west of the salt 

lake in which the Rajan-gol terminates, d'he betl of the river is narrow and clayey. 
At tht; point where it turns north the Nandschin-gol is joined by the Schuga-gol.» 

f inally they crossed over the Toraj rangi: by the pass of Koko-tom (3410 
m.), and from there Pr.schevalskij returnerd home by way of the Koko-nor and 
Ala-schan.* 

These brief extracts from Prschevalskij’s Tirst and J bird journeys will be suf- 
ficient to give us an idea of the general physical geography of the Tibetan highlands- 
As in the parts of 'Tibet which I visited and have described in the third and fourth 
volumes of this work, we find here again, in the regions east of tho.se which 1 
traversed, a great swelling and along it run several mountain-ranges parallel to one 
another and on the whole stretching from east to west. 'I'hese start far in the 

interior of the internal drain.age region of the Tibetan [ilateau, where they possess as 

a rule an insignificant relative altitude; and they stretch east and south-east towards 
the frontier of China proper, where they become more accentuated, their outlines 
being more deeply chiselled and more rugged, and their relative altitudes above the 
valleys between being greater. In the region explored by Prschevalskij they are in 
general flat and broad, with predominantly rounded forms, and are for the most 

* Prschevalskij, ts Sajsana tscheres Hauii v Tibet i na Verschox’ja Scholtoj Reki. — Reisen in 
Tibet und am oberen Lauf des Gelben Flmses (Jena, 1884). 
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part covered with detritus. Between tht*m stretch the relatively level high plains or 
latitudinal valleys through which flow the head-streams of the Jang-tse-kiang. 

The climatic characteristics Which Prschevalskij notes agree also fairly well 
with the climate of the Tibetan plateau in general. It is particularly interesting to 
learn that real sand-storms and dust-storms are characteristic of the extreme east of 
Tibet. They are at all events far more gentTal there than in the interior of the 

highlands ; unless, as I have already hinted, it was due simply to the season of the 

)'ear in which my jouriuiys fell that I seldom or never experienced similar storms. 
Storms do occur indeed at all seasons of the year; but it is extremely seldom that 
they are charged with any appreciable quantities of dust or sand. I'he ground is 
for the most part so moist that even the very strongest wind is powerUiss to t;ffect 

any transportation of it. It is to the transporting power of thv. watc.r th^it I lor the 

most part attribute the filling up of the self-contained drainage basins. 

Leaving out of account the magnificent scientific collections which he brought 
home with him, Prschevalskij ’s chit^f importance lies in the lact that his journeys 
were pioneer efforts, by means of which he inaugurated a new era in Central Asian 
exploration. But in points of detail his geographical discoveries need, almost 
throughout, the most thorough revision. Rockhill says truly, »ln the light of more 
recent investigations we are able to correct a number of errors into which this 
traveller fell,» 

Simultaneously with my journey of 1891 and 1892 \V. \V. Rockhill was also 
able to shed fresh light upon the regions west of the great road by which the 
Mongol pilgrims travel to Idiasa, regions of which we had only the very slightest 
knowledge through the famous journey of Hue and Gabtit and later through that ol 
Prschevalskij. In point both of fulness and of topographical drawing, the map which 
Rockhill published after his journey is superior to most others dealing with I'ibet. 



CHAPTER XXVIII. 


ROCKHILL’S JOURNEY ACROSS TIBET. 


1 will now proceed to quote certain passage.s from RockhilTs intert^.stin^ journe)' 
which are illustrative^ of the i^eneral characteristics of higli 'J ibet. d he itinerary 
which falls within the scope e)f our observations is that from r.saje]am to NaR-chhi 
(Naktschu). This is directly concerned to no slight extetnt with the self-contained 
drainage-re‘gions of Central Tibet, and for a certain distance is in ce)ntact with the 
route; which 1 followe;el towards Lhasa. I epiote from Rockhill’s diary for May, June, 
anel July 1892. I make no change in his spelling of geographical names. 

On the 1 7th May he; started from the; le)wer Naichi-gol and roele south towards 
the Talen-tak Mountains and the |)ass of Kano, which Prsche.'valskij calls Gono. 

»'rhe; sand Idown from the Tskiidam by the prevailing winds is piled up e)n 
the foothills to a depth of se;veral hundred f(^et.» The; mountains west of the trans- 
ve;rse glen by wliich the; river Ijreaks through is calle;el re)rt;-ula, though Prschevalskij 
calls it Torai-iila. 

May 1 8th. Crossing the Kano pass (12,190 feet), he again came* down to 
the Naichi-gol, »the country [being] (A^crywhere absolutely eleve)id of ve;ge;tation, only 
a mass of de^bris and sand.. The river (some sixty to seventy-five; feet wiele and 
about three feet deep in the; mieldle;) downed be;twe;en high vertical banks.» Higher 
up they forded the river Schugu-gol, that flows down from the; Schugan Mountains; 
it was almost as big as the main river. Beside the latter, in the district of T. sahan- 
tohe;, good grass was found. 

On the 19th May he continued on up the valley, crossing ove;r the little 
secondary pass of Koko-tom-k’utul. dhe next day too he; travelled up the valley 
e)f the Naichi-gol. »'rhe Naichi-gol from Tsahan-tohe to Buhutu is very swift, with 
a drop of about 30 feet to the mile. Along the bank on either side are many 
large springs. It may be, however, that the; river water (which is of a giayish 
colour) percolates through the loose gravelly soil to reappear beautifully clear in 
these spring-like pools, thence flowing back into the river.» 

The following day he rode to Tator, still in the same river-valley, which is 
bordered on the south by the range of Amtun-ula; on the 22 nd he reached Kure- 
bori, and on the 27th Tabu-obo. 
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May 28th. » About eight miles above Tabu-obo we left the Naichi valley and 

rapidly ascended over the hills along the Sharakui-gol for about three and one-half 
miles . . . From our camp the Dzuha-ula bears north-west and the Umehc east-north- 
east, while the Sharakui-daban bears due south. Prschevalskij, on his map, has 
misplaced these mountains, putting the Umeke to the west of the Sharakui-uala (his 
Sharagui), whereas the latter is in reality contiguous to the former on the west. 
The Sharagui-gol is a clear mountain rivulet tumbling down over granite boulders 
from the snow-covered pass». 

May 30th. By a very easy ascent of about eight miles we reached the toj) 
of the pass . . . I'he hills on either side of the pass are entirely covered with broken 
up granite and slate, like all high peaks in this region, and are bare of any vegeta- 
tion. 'Fo the south we saw from the pass a broad undulating plain, running east 
and west with a pond here and there and bordered to the south by a low range of 
dark hills, the Koko-shili. We only descended about five hundred or six hundred 
feet over low hills of gravel and clay, on which not a blade of grass grew, but 
with here and there little moss-covered hummocks. After getting clear of the foot- 
hills surrounding the pass, we took a more westerly course over absolutely nude 
ground, cut occasionally by the dry bed of some torrent, till we reached a grassy 
slope on the first line of foot-hills leading up to a splendid vsnow-covered peak called 
Kuan-shong k'^utur and which appears to me to be Prjevalskij's Mt. Kharza. 

May 31st. We travelled to-day about eleven miles in a south-west direction over 
soft, gravelly soil, crossing six little streams of brackish water, the overflow of four 
pools a little to the right of our line of march. These streamlets flow into the 
Ch’u-mar. Although the country over which we travelled to-day seemed level, we 
descended about six hundred feet. We camped by a streamlet, near which we 
found a little grass. Our view to the west (or rather north-west by west) 
terminates at a huge snow-covered »massiF, connected with the Kuan-shong khitur 
by comparatively low hills. This great snow peak, for which I can learn no name, 
must be Prjevalsky’s Shapka Monomakha or his M:t Jingri; this latter name 1 take 
to be his mode of transcribing Gangri or »snow pcak». Vrom wher6 we have 
camped this snow peak appears to be distant some forty miles. To the south the 
Koko-shili-daban, over which the high road to Lhasa passes, trends east-south-east, 
and the western extremity of this range is, as well as I can make out, a little north 
of west, where it seems to sink to the level of the surrounding country. 

June 1st. »About three miles south-west of our camp we came to the north 
branch of the Ch\i-mar, a miserable little stn.’amlet, about six inches deep and ten 
feet wide, of dark red water. It flows here in a general east-south-east direction 
along the edge of a salt lake, about a mile wide and two miles long. The Ch’u-mar 
comes from the west-north-west. 

June 2nd. »About five miles in a south-west direction, over gravelly soil, 
brought us to the southern and most important branch of the Ch’u-mar (Ch’umarin 
baron sala, or Namchutu ulan muren, Prjevalskij’s Naptchitai-ulan muren), a rather 
rapid stream, about thirty feet broad and a foot and a half deep, flowing in several 
channels over a bed of soft sand at least a quarter of a mile wide. The river has 
a gcmeral east-north-east direction, its water is of the same dark red colour as that 
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of the north branch. Beyond the river the ground rises slightly, but remains of the 
same gravelly nature as to the north of it. After about six miles we came to the 
top of a sharp but short descent, at the foot of which were two lakelets and a few 
patches of grass. This is the Elesu-nor or »Sand lake">, which has an outlet into 
another stream emptying into the Ch\i-mar.» 

During this portion of Rockhill’s journey, from which I have extracted aliove 
the most important geographical observations, he came? into more or less intimate 
contact with the routes of several other travellers, e. g. Prschevalskij’s and Krishna’s, 
both of whom crossed the Marco Polo range by the Angir-takschia pass, while Rockhill 
crossed it by the pass of Sharakui-daban, situated somewhat farther west. Carey 
and Dalgleish, in the course of their short trip on the 'Pibetan highlands, crossed 
the same range twice, first by the same pass that I used between my Camps 
XXXIV and XXXV (1896) and the second time by the pass of Angir-takschia 
just mentioned. Thus Rockhill intersected Carey and DalgUn'sh’s route immediately 
east of the lake which I only saw at a distance from Camp XXXIV (25th Septeml^ier 
1896). With my Tibetan journey of 1896 Rockhill did not come into contact, or 
more correctly I did not intersect his route in Tibet. The points at which we 
approached each other nearest are my Camp XXXVlll at Mossuto and his camp of 
28th May at Umeke-ula; the distance between the two is only a short day’s march 
along the valley of the Naichi-gol (Nadsclii-muren). The Marco Polo range forms 
the eastward continuation of the main crest of the Arka-tagh. The Bokalik-tagh 
is certainly only a parallel range north of the ^\rka-tagh. 'Phe lofty snowy mass 
which Rockhill saw bearing wcst-north-\yest from hrs camp of 31st May can hardly 
be the Schapka Monomakha, for this lies 170 miles from that camp. RockhilPs 
belief, that the Koko-schili comes to an end towards the west, admits of easy ex- 
planation: the range is very irregular and in some places very low, especially in 
that locality. P'arther west it swells up again to a very l)ig mountain-chain, for I 
had it south of my itinerary for two months in 1896. 'Phe vast latitudinal valley 
which I then followed, and which is broken up into a great number of self-containt^d 
basins, is continued eastwards by the open country which Rockhill crossed over 
diagonally during the last days that I have cited, the country which is traversed 
from west to east by the river Tschuinar or Namtschutu-ulan muren. RockhilPs 
route tV^as intersected immediately south of his camp of ist June by Wcllby and 

Malcolm. When I proceed to deal with the principal results of Wellby’s journey, 

we shall have to s{)eak again of the river Tschumar. 

From the Tschumar and for a long distance to the south-west the only trar 
veller who has journeyed there is Rockhill, and what he has to say about it is 
therefore of the greatest importance. His statements supplement also the observa- 
tions which I made in the region immediately west of it. In his Diary for the 4th 
June Rockhill says: — 

*A very gentle ascent of seven miles, the latter half over grass-covered hum- 
mocks, brought us to the foot of the Koko-shili-eken-k’utul, or TJpper-koko-schili- 
pass>. A good-sized brook flows down from the pass, the hills rising not over 

eight hundred or nine hundred feet above the level of the Elesu-nor. 1 he point at 

which we are crossing the Koko-schilis appears to be very near the western extre- 

fledin^ yourney in Central Asia, IV, 5^ 
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mity of the range ... To our west these hills seem to be lost in a maze of low 
hillocks, forming the south-western limit of the Ch’u-mar basin. 

June 5th. Two miles above our camp we reached the summit of the pass, 
the ascent all the way being absolutely without difficulty. The descent was even 
easier than the ascent; the hills to their summits were covered with grass . . . The 
whole range, from north to south, is not over ten miles wide . . . After crossing the 
range we took a due westerly course along the foothills, over a yielding reddish 
gravel, with an occasional snow-covered hummock and a few grassy hollows. We 
had now the great Dungbure range in view, about thirty miles to the southward, 
trending, as well as I could see, east-south-east and west-north- west. This range is 
an imposing one, with numerous high peaks, not a few covered with snow far down 
their dark, steep flanks. Between the Koko-shili and the DungburcS are several 
short spurs of no great height, of red sandstone apparently, and they are parallel 
to the main ranges; a number of little streams flow on tnther side of these, all 
emptying beyond our range of vision into the Nam-ch\itola-muren . . . We camped 
well up on the foothills at a spot where we found good water and plenty of grass 
. . . The Koko-shili are here not over three hundred feet high, but a few miles 
to our west they rise to perhaps six hundred feet. 

June 7th. We continued over very soft gravel, in which our horses sank to 
their knees; it was as bad as quicksand; the incessant snowing and raining has 
turned these hillsides into shaking bogs. We crossed three little rivulets, meeting 
at the foot of the hills and flowing south-east around one of the short red sand- 
stone ridges in the main valley and parallel to its axis. We then came to a 
rather dry spot, covered with fine grass and abundant water, where we camped 
(15,700 feet). 

June 8th. An inch of snow fell during the night and this morning the ground 
was softer and more trying on the animals than ever. After a few miles in a 
westerly direction, we turned south-west, and after crossing some steep red sandstone 
hills and wading through hejavy red sand for several miles we came to the north 
branch of the Namchutola-muren (or ulan-muren), here about fifteen feet broad and 
a foot deep . . . 

June 9th. We continued in a southwest direction along the foot of a sand- 
stone m^sa, which here bounds the basin of the Namchutola, and camped in a 
hollow at its foot at a point where the valley takes a westerly bend . . . Daily 
wind and mud have greatly impeded our progress; for the last two or three days 
we have been obliged to lead our ponies, as it is impossible to ride through the 
deep, soft mud. 

June loth. We took a south-west by west direction and made for a high 
snow-covered peak, apparently the culminating point of the mountains to our right 
and left, and therefore christened by us Namchutola tolh^a or »The Head of the 
Namchutola». We followed the left bank of the middle branch of the Namchutola, 
crossing two good-sized affluents, which, though now nearly dry, flow in rock-strewn 
beds over a quarter of a mile in width. These feeders come from the adjacent 
hills and cannot be over six or eight miles long; hence one may conclude that at 
certain seasons of the year the rainfall here must be extraordinarily heavy. To the 
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south appear low ranges of red sandstone running east and west, and beyond these 
again rise the peaks of the Dungbure, in this part apparently of no great height. 
As we neared the base of the Namchutola tolh’a, the ground became hummocky 
and the grass fairly good, though short. We passed by several lakelets and finally 
made camp beside four small pools of sweet water ted by the melting snow on the 
summit of the mountain ... 

June 13th. About two inches of snow fell early this morning, the storm, as 
usual, coming from the west-south- west and preceded by an easterly breeze. I 
fancy there is a regular warm and moisture-laden current from tlie east, which, on 
meeting the cold, dry westerly currents prevailing in these regions, results in a hail 
storm or a sharp fall of snow, as in the present case . . . 

June 14th. To-day we travelled soiik! six miles in a south-west direction to 
the foot of a short red clay and sandstone range, trending east and west, and 
camped in a little gorge just as a vioUint hailstorm (stones half an inch in dia- 
meter), accompanied by very sharp thunder, swept down upon us. Height 15,900 
fetit ... 

June 15th. An inch and a half of wet snow covT;red the ground this morning, 
enough to prevent the mules and ponies from getting anything to eat. A little 
after daylight a violent squall of hail struck us, but by 9 A. M. the sun had nearly 
melted it all and we got off. We trudged up the bed of the stream — which 
flows from west to east along the base of the Ulan-ula, »Red Hills», as we called 
them, emptying somewhere into the Namchutola or one of its feeders — phmging all 
the way knee-deep in mud and water, till we reached its source and the west end 
of the Ulan-ula. From here we enjoyed a gorgeous view of a perfect maze of 
mountains, .short ranges and little masst/s, all trending in a general east and west 
direction. Some eight or ten miles to the west was a beautiful snow peak, seem- 
ingly the point where the mountains to our north and the Ulan-ula culminate. At 
its southern base was a lake, its greatest length being apparently from north-west 
to south-east. The lake we christened Trashi ts^o-nak ... A rapid descent of about 
three miles brought us into a broad valley with a little stream flowing in an easterly 
direction in a very broad bed, to meet, beyond the east end of the Ulan-ula, the 
Namchutola. South of this broad (and dry, for a wonder), valley rises the main 
range of the Dungbure, or rather the western extremity of the range, or Dungbur^^ 
eken, a mountain of dark colour and easily recognizable by that peculiarity, as all 
the other hills hereabouts are of reddish hue. The valley in which we have camped, 
though sandy, is tolerably well covered with grass. 

June 1 6th. We continued our journey in a south-west direction by a very 
easy road up the course of a torrent (now nearly dry), which has its source on the 
west .flank of the Dungbure eken, and then crossed a low col, from which we had 
a fine view of the Trashi ts’o-nak. Lake Trashi ts\i-nak, as seen from the pass, 
appeared some six or eight miles from east to west and perhaps two miles broad. 
To the west of it, some thirty miles or more away, I saw a fine snow peak. We 
then descended by a short and narrow gorge leading into another broad valley 
down which flows a small stream, a feeder of the Toktomai. We had entered the 
basin of the Murus, the Drcich’u, the Yang-tzu-kiang of the Chinese. I may here 
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remark that on none of the passes which we have crossed, and many of which were 
over 16,500 feet above sea-level, did we find old snow, so the snow-line in this 
region cannot be lower than 17,000 feet above the sea . . . From a little above our 
camp I had pointed out to me, due south of us, M:t Buha mangna. Between this 
dark, truncated, pyramid-shaped peak and ourselves is a perfect sea of hills, all 
trending more or less east and west. Nowhere can I see a snow peak; they are 
extremely rare in this region; we have not seen a dozen so far on the journey . . . 

June 17th. We descended to the foot of the hills to a little stream which 
flowed in a soutli-south-west direction, between low hills of fine bluish sandstone, 
and followed it for some twelve miles to where it took an easterly bend, to empty 
into some other feeder of the Toktomai. To the south of where we have encamped 
to-day is another plain running east and west, in which the red sandstone again 
crops out, forming a short range of hills, and from the top of a hill behind our 

camp I saw that this sandstone formation extends as far to the west as the eye 

could reach. Small ponds and lakelets dot the plain to the south of us, and others 
appear here and there to the westward. The country secerns badly drained, here 
the waters empty into small sinks, there they flow off to Teed the Toktomai. 

June 1 8th. We crossed a plain about three miles broad, in which were se- 
veral lakelets and also a small stream flowing in a south-west direction through a 
broad opening in a line of low, red sandstone hills. Passing this, we continued in 
a south-south-west direction over an open plateau, bordered to the south by a range 
of hills running nearly east and west, but so confused and cut up that it was diffi- 
cult either to lay them down on the map or indicate their trend with any accuracy. 
At their northern base, some eight miles away, several rivulets which drain this 
broad [)lain meet to form the northernmost fork of the Toktoniai-ulan-muren, »the 

gently flowing red riven. Some thirty to forty miles to the west of our route and 

in the line of the axis of the little plain in which were the two lakelets noticed 
previously, I saw a fine snow peak. We made about fourteen miles and camped 
by the river bank, where fine grass covered all the country round. The Toktomai 
is at this spot about twenty feet broad and two feet deep in the middle, with a 
strong current. To-day has been the first since we left the Naichi valley, 23 days 
ago, in which we have had neither rain, snow, hail nor wind . . . The prevailing 
winds have become southerly, a quarter from which they never seem to blow in or 
near the Ts’aidam. 

. June 19th. We followed th^:! river to-day fifteen miles, crossing it twice on the 
way, the valley broadening out a little below camp to nearly five miles in width, 
the bottom land of fine reddish gravel, boggy in many places, the higher ground 
covered with good grass. The river has a swift current with a pace of about 
twenty feet to the mile. 'Phe mountains on the west side of the valley are con'- 
siderably higher than those on the east, which are not over two hundred feet high. 
Nearly due south of us is the Buha mangna, along whose western flank our 
route lies, while the highroad to Nagch’uk’a runs some little distance from its 
eastern base. 

June 20th. Eight miles below camp the north branch of the Toktomai i$ 
deflected due east, around a small hill with a rocky crest, and at its eastern ex- 
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tremity it empties into the southern or main branch of the Toktomai, which flows 
down a broad valley running due east and west, and some forty miles in 
lengdi. 

Leaving the north branch at the bend, we continued due south for six miles, 
till we came to the south branch, a good-sized river flowing in a number of channels 
over a soft sandstone gravel bed a half mile in width. We had not a little diffi- 
culty in getting across, as the channels were deep and the sand very soft, d'here 
is certainly five times as much water in this branch as in the northern. We camped 
near the river, and I saw far to the west, probably forty or fifty miles, a large, 
snow-covered mountain in or near which, I take; it, the south branch of the 'I'oktomai 
has its source . . . Nothing l)ut a small plain now separates us from the Buha 
mangna, which rises dark anel imposing some ten miles to the south-east of us . . . 
The grazing is e.\cellent on every side of us, and the weather continues fair . . . 

From what I have been able to learn so far there are three roads leadintr 
into 'I'ibet from the north, and all probably parallel to the trail we are following: 
1st. By the highroad via the y\ngir-takshia; 2nd. West of the one we are fol- 
lowing, and followed by the I aichinar Mongols of 1 lajir, leading over country similar 
to that we have traversed, crossing no high [lasses, but along it water and grazing 
are poor; 3rd. Considerably farther west than No. 2 and leading directly from 
the Lob-nor. 'I'his last is followed by the forgot Mongols and is, I imagine, the 

one taken by Bonvalot. It is said to be very bad. 

I caught a glimpse of the famous Dang la cliain this evening; it is the first 
really imposing range I have seen . . . 

June 2 1 St. A few miles .south of our camp we cro-ssed .some very low hills 
which prolong the foothills of the Buha mangna to the west, and entered tlie basin 
of the Murus. From this point we got our first view, in a south-ea.st direction, of 
an immense snow-peak, probably Prjevalsky’s Mt. Dorsi, but called by my guide 
Atak Habsere rnengku. Crossing a rivulet, which jirobably empties into the Murus 
about twelve miles east of our route, we ascended another range of low hills and 

the Murus (»The River») was before us. Crossing the col we camped about a mile 

below it; the river about a mile farther .south. 

Climbing a steep hill directly east of our camp I had a splendid view of the 
great Dang la range, certainly the most imj)0.sing chain of mountains 1 have seen 
in A-sia. While its eastern extension was far beyond our line of vision, its western 
end did not appear to be over forty miles away . . . 

June 22nd. We followed up the course of the Murus for about nine miles 

over sandy soil tolerably well covered with grass. Ihe river bottom where we came 
on to it is about six miles wide. 'I'o the south it is bordered by a range of very 

low hills, beyond which is another low range running parallel to the main or Dang la 

chain. In this latter valley is said to flow the soutliern branch of the Upper Murus, 
or rather the principal feeder of the headwaters of this river. The water reached 
to the horse’s back and the current proved very strong, but the river bottom was 
hard. The water was very muddy and the river much swollen from the melting 
snows and by the daily rains, but there was no evidence that it ever overflows its 
bed to any considerable extent. 
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June 23rd. It rained heavily during the night and this morning it was very 
cloudy. We followed up the river in a south-west direction for about ten miles, then 
crossing it where it flows due south and north, we continued in a westerly direction 
about two miles and camped near some pools of water at the foot of a line of low 
hills. Where we crossed the Mums to-day it was about two feet deep and prob- 
ably seventy-five feet wide. This does not necessarily imply that we are far from 
the sources of this great river, as in this region a stream grows with wonderful 
rapidity. I traced up with my eye the course of the river for about ten miles, and 
could see numerous brooks emptying into it, quite enough to account for its volume 
where we crossed it. The Murus^ ultimate source is certainly in the snows and ice 
on the Eken Habserc, which is very nearly south-west by south from our camp of 
this evening. A curious feature of the valleys of the Mums and of the Foktomai 
is the presence there of innumerable little pools or sinks, in which is collected all 
the water that falls in the valley bottoms and over a large area of the contiguous hills. 
These pools have no visible outlets into the rivers. To-day, for example, we certainly 
passed twenty-five such lakelets, some of them on the \'ery bank of the stream. 

June 24th. We made fourteen miles in a west-south-west by west direction 
up the valley of the Mums which we entered yesterday after crossing that river. There 
was a steady though hardly perceptible rise in the ground. The usual 2 p. m. 
thunderstorm visited us again to-day, and as usual also it came from the west. 
Since leaving the Ts’aidam we have never had a storm from another quarter. 

June 25th. We are camping to-night at the head of the Murus valley in this 
direction, and at an altitude of 16,850 feet above sea-level. We have also reached 
the west end of the Dang la range. The country all the way here was of gravel, 
and for a few miles before making camp the ground was covered with grass-grown 
hummocks. The hills on either side of us are three hundred or four hundred feet 
high, but the main range to the north, which bends now in a slightly northerly 
direction, and is some five or six miles away, rises over two thousand feet above 
the surrounding country. 

June 26th. We crossed the foothills of the Dang la, taking a west-south-west 
by west direction. In the first place, we passed six or eight miles south of a small 
lake, possibly three miles long, and which we called Dzurken ula nor . . . To our 
west, some twenty miles away, rose a short range of mountains with its central 
portion covered with snow ... We have left the valley of the Murus behind; the 
water from all the surrounding hills south and west of us empties into the Dzurken 
ula nor. We are at last on the central plateau of North Tibet. From its flanks 
flow the Murus, the Sal wen and half a dozen other great rivers, and here is also 
the eastern extremity of the great Central Asian Plateau. Away to the southwest 
there is a low ridge running westward and connecting the Dang la with another 
range of hills, but we have, as we hope, turned the great mountains. The snow 
peaks at whose base we are now camped are truly the »Head of the D^ng la» 
(Dang la tolh’a). They rise apparently 2000 feet above the snow-Hne and as 
least for 1000 feet above where we are camped (17,000 feet above sea-level) thej^ 
are without snow, we must conclude that the line of perpetual snow in this t’egion 
is at very nearly 18,000 feet above the level of the sea. 
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June 27th. We continued to-day in the same west-south-west direction as 
yesterday, along the foothills of the Dang la, crossing a number of torrents, one about 
two feet deep and thirty to forty feet wide, but flowing in a bed at least one-third 
of a mile in width. The soil is everywhere fine gravel and very little grass grows 
anywhere on it. Our view of the Dang la and its snow-fields is absolutely un- 
obstructed. I cannot decide whether there arc any glaciers; 1 am inclined to think 
there are none. The rocks I see are all limestone and granite, "fhe whole country, 
as far as I can see, is covered with hills, between which are pools and lakelets 
receiving all the drainage. 

June 28th. A couple of miles from camp we crossed a low col, and then 
took a south-west course over a perfectly bare plain of gravel, cut here and there 
by torrents, some with beds over half a mile wide, which empty into a stream 
flowing westward and which we called, on account of the great quantity of ice on 
its surface, K( 5 ten gol or »Cold River». We are now well to the west of the Dang la, 
which stretches out in a south-east by south direction, as far as we can see. Some 
twenty miles south of us we can distinguish a short range of black hills, and nearer 
to us in the same quarter another short range, running south-east and north-west, 
from which issue several streams emptying a mile below our camp into the Keten 
gol. No mountain-range of any importance beside the Dang la can be seen, but 
innumerable little blocks of hills intersect the country in every direction. The soil 
is very barren; where we have camped there is a little grass, but elsewhere there 
is only sand and gravel. 'Fhe soft wet gravel, through which we have of late tra- 
velled so much, has been very trying on the feet of our ponies and mules; every 
one of them is lame. 

June 30th. The hills to the west-south-west of our camp, and over the southern 
extremity of which we had to pass, are composed largely of flints. b>om their 
summit we caught our first glimpse of a large expanse of dark blue water about 
twelve miles to the south-west, and on whose western shore rises a steep and bare 
red sandstone hill. We crossed the Keten gol at its mouth on the shore of the 
lake, and camped on a green hill-slope one hundred feet above the water. Ihe 
lake is about fifteen miles in its greatest length (north-t.‘ast to south-west) and in 
places seven or eight miles wide. The water of the lake is nearly undrinkable, and 
possibly there are deposits of pure salt near here. The grazing is splendid. 

July 1st. Our route lay parallel to the shore of the lake over a slightly un- 
dulating country. About three miles south of our camp we crossed a good-sized 
though shallow river, which comes from out the hills to the south-east, some ten to 
fifteen miles away. Farther on we crossed the drj^ beds of several torrents; they 
were nearly a mile in width in many places. We camped about nineteen miles 
south-west of our camp of ye,sterday, on the bank of another small stream flowing 
into the lake from the hills which surround it on the south. The water of this 
stream like that of all those emptying into this lake, is ver>^ brackish, nearly unfit 
for use. I was unable to detect any outlet for the waters of the lake, though it 
seems hardly credible that evaporation can dispose of the enormous quantity which 
must flow into it, and I have seen no signs of its level ever being much higher than at 
present , . . The grazing is now good everywhere and our animals are doing well. 
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July 2ncl, We took a south-south-west course parallel to a short range of 
mountains of no great height on our right. The sandy plain over which we tra- 
velled is traversed by a number of small streams flowing, vsome westward, into a 
lake at some distance to the west, the others emptying into little pools at the foot 
of tlie hills. From die low red sandstone hill on which we have camped, I can see 
that the hills to the south of Chib chang ts’o (the lake of K(^ten gol) run west as 
far as the eye can reach. 

July 3rd. We travelled to-day about twenty miles for the greater part of the 
time in a nearly due southerly direction; crossing two ranges of hills projecting from 
those to our east, and running due east and west; the stream between them flowed 
westward. These hills ap[)eared to be composed mostly of shale of a yellowish 
colour. The ground under our feet was of fine gravel, and very little grass was 
anywhere to be seen. Two miles before making camp we crossed a col, the ascent 
to which was quite long; I made it out to be 16,500 feet above sea-level. From 
where we have stopped, a couple of hundred feet below the summit on the south 
side of the pass, we command an extensive view, but I can see nothing before us 
but mountains and jaggtxl walls of rock projecting from their summits. 

July 4th. During the night it rained hard from ten to eleven o’clock, and 
then for three hours it sleeted. The storm, which was accompanied by thunder and 
lightning, came as usual from the west. After crossing a little stream flowing west- 
ward, we entered to-day a broad valley. At its southern end the stream flowing 
through it bends abruptly westward and enters a narrow gorge. The upper part of 
this valley is marked by a curious ridge of rocks, probably limestone, running east 
and west, and which, from a distance, might be taken for a line of old gnarled and 
dead trees, so sharp arc their outlines. In this valley we came again on the high- 
road follow^ed by those going to the northern salt mines, and we had to make up 
our minds to follow it, for no other route led out of the valley. We had to camp 
near a lakelet on the top of the pass at the south end of the valley . . . 

July 5th. The summit of the pass turned out to be about three miles beyond 
our camp (i 6,000 feet), but only a few hundred feet higher than it. We rode to-day 
in a south-south-easterly direction over hills and across daltis all trending nearly due 
east and west, all the water flowing westward and emptying into a large lake some 
six or eight miles to the west of our route. We also saw from one of the coLs we 
crossed, and some fifteen miles east of it, a large sheet of water . . . After about ' 
twenty-two miles over a fairly easy trail we came to the mouth of a little valley? . 
whence we could see, some twenty-five miles to the south, a range of dark hills 
running east and west, but nowhere any signs of human habitations. 

July 6th. Our route lay south-south-east over a gently undulating plain, the _ 
streams which crossed it running south-west by west to empty into the big lake vre 
saw yesterday. This lake is called the Yirna ts’o, and is a soda lake. At 2 p. rn. 
we came to a river flowing westward in a broad flat bed of mud and 
The name of this river is Tsacha tsang-bo ch’u. On some European maps itl. is.', 
figured (but too far north) as the Zacha Sangpo or Yargui tsumbu, The, latter , , ; 
name looks as if it might be intended as a transcription of Jirna tsan|f-pC!r 4 ^ 

of the Yirna (ts’o)». We had great trouble in getting across. The waiter 
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rapidly in a number of channels, and it took us two hours to lead the horses across, 
a man walking on either side of each pack-animal holding up the load. Several 
fell in the stream, or sunk in the quicksands and had to be unloaded in the river. 
Just as we made camp, about a mile south of the last channel of the river ^ violent 
storm of hail and rain swept down and drenched every article of clothing which we 
had so far kept dry. 

July 7th. It had rained again in the night. We rode in a southerly direction 
towards a col we could see in the range of hills before us. We kept on towards 
the hills and camped near some pools of water at the mouth of a valley and about 
a mile away from some small . black tents, around which flocks of sheep were 
grazing. 

July 8th. We pushed on up the valley and soon reached the top of the range. 
On its southern side was another broad valley ten or twelve miles in length and 
three from north to south, and beyond was yet another range of hills. To our left 
some six miles away, appeared a lake, probably two or three miles from north to 
south and eight miles from east to west; this I was told later in the day was the 
Namru ts’o. In the vTilley before us were six or eight tents, each with a little 
flock of sheep and some yaks grazing round it. We stopped near one about two 
miles below the summit to ask the road, and found that there were Lh’asa traders 
in it.» . . . 

At this point Rockhill was stopped and jjrevented from carrying out his pur- 
pose of trying to penetrate further in the direction of Lhasa. I may now add one 
or two extracts dealing with the stretch of country between Namru-tso and the road 
from Si-ning to Lhasa, 

»July 14th. We crossed the river this morning during a violent thunderstorm, 
at the ford used by the Namru; the Tsacha flows here in two branches, and the 
water is about four feet deep. We turned our faces northward and struck out 
over an undulating plain on which was here and there a pool of brackish water, 
and after a short ride camped at the foot of the hills, by the river bank, at a point 
where the river, which comes from the east-north-east, takes a bend southward. 

July 15th, We rode all day upon the right bank of the Tsacha ch’u in an 
east-north-easterly direction, crossing occasionally some little affluent coming down 
from the hills. Though we passed many old camps, we only saw one tent and 
that on the left bank of the river and in the Amdo ts^o-nak district . . . We camped 
for the night on a muddy and marshy plain near a good-sized riv^er which, coming 
from the west, empties into the Tsacha tsangbo ch\i a few miles to the east of us . . . 
The constant heavy rains at this season of the year make travelling in these parts 
slow, wearisome, and difficult, for, to add to the fatigues ot the journey, fuel is 
very scarce, as nearly all is soaked by the rain. 1 he soil is everywhere gravel and 
clay, and one sinks into it knee deep. Riding is out of the question, the horses 
have as much as they can do to pull themselves through the mud . . . 

July 1 6th. Crossing the stream near which we had camped, we followed up 
the course of the Tsacha tsangbo through a broad grass-covered valley. It would 
be more correct to say that we followed up the course of the northern branch of 
the Tsacha, for a few miles east-south-east of our camp of last night a stream, 

//edifiy y^urney in Cmtral Asia. IV. 59 
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quite as large as the Tsacha itself, and which comes from the east, empties into 
it . . . From where we have camped we can see to the north a snow-covered range, 
the Dang la, I suppose. The nearer one gets to this great chain the worse the 
weather becomes. These mountains arrest the moisture-laden clouds coming from 
the south-east, hence the deluge of rain and the boggy state of this whole region 
during half the year. The Dang la and its continuation to the east mark the 
farthest point north to which the monsoons reach. 

July 17th. The last branch of the Tsacha was forded a few miles beyond 

camp, and after crossing a low range of soft, gravelly hills, we entered the basin 

of the Chang t'ang ch’u, which, coming from out the mountains to the north at a 
point far to the east of us, flows south as far as we could make out its course. 

Two large streams and a number of streamlets empty into it a little to the south 

of our line of march. The soil was everywhere boggy, the horses sunk into the 
soft gravel at every step, and we had to lead them most of the way . . . 'Fhe 
whole country through which we have travelled to-day is but a succession of pools 
and streams. I never saw such a soaked and reeking region in my life. 

July 1 8th. The storm of last night has turned tlie already muddy soil into 
a quagmire, and it took us all day to make about eight miles over a range of low 
hills and to ford the Chang t’ang river. At every step we took we sunk in the 
mud (a mixture of gravel and clay) up to our knees, and it was pitiable to see tlie 
poor mules tumbling down every few steps, unable to pull their tired legs out of 
tlie mire. Strange as it may appear, the muddiest spots in this region are always 
to be found on the hillsides, all of which arc of gravel. About eight inches below 
the surface is water, which, for some reason 1 have not as yet worked out, but 
probably on account of a hard substratum of clay, does not drain off. Along the 
river-bottoms there is comparatively little mud; the ground there is sandy and firm.»* 

After following for a few days longer the southern foot of the Tang-la, 
Rockhill on 21st July approached the road between Lhasa and Si-ning. My object 
in making these extensive extracts is to supplement my own account of eastern Tibet. 

* W. W. Rockhill, Diary of a Journey through Mongolia and Tibet in jS^r and l 8 () 2 ^ 
pp. 181—250. 



CHAPTER XXIX. 


COMMENTS ON THESE JOURNEYS. A-K-’S JOURNEY. 


Rockhill has tluis dti.scribcd the countr}^ that he travelled through in brief, 
but striking, words, and given us a very clear idea of its general geographical 
characteristics. He had an opportunity to explore the transitional country between 
the self-contained drainage region of inner I'ibet and the peripheral region which 
drains to the ocean; whereas I only grazed, as it were, the self-contained drainages 
region of eastern Tibet. The first salt lake that Rockhill touched was the Dzurken- 
iila-nor, and subseciuently he noticed the broad, shallow channels in soft ground 
by which the internal drainage waters make their way into the salt lakes. In the 
case of the Koko-schili, Dung-bure, and Tang-la Rockhill believed that he had 
reached the western extremity of each range, or at any rate that they severally 
terminated not very far west of his route. He supposes therefore, that these chains, 
running from west-north-west to east-south-east, arc characteristic of the border 
regions of eastern Tibet, and that they are backed on the west by a highland 
country, in which plateau characteristics predominate. In the meantime he may be 
in .so far right, that the ranges in question do in general increase in relative height 
towards the east, where the latitudinal valleys have been more deeply excavated, 
and where the disintegration material and sedimentary matUT are carried by the 
streams down to lower regions; whereas in the west, on the plateau, the latitudinal 
valleys are being increasingly filled up with the material washed down off the 
flanks of the mountain-ranges between them. The reason of his thinking that he 
had reached the western ends of these ranges was therefore his having crossed 
over them in parts where they happen to be of low elevation. Other journeys 
through Tibet prove that they do continue towards the west and west-north-west 
through practically the whole of Tibet. This is peculiarly true of the Marco l^olo 
range, which is only an eastward continuation of the gigantic Arka-tagh. And this 
too is the case with the Koko-schili, a system which for a distance of close upon 
ten degrees of longitude separates the latitudinal ranges in which I and Wellby 
travelled, and it was no doubt the westward continuation of the Dung-bure range 
which Wellby had on the immediate south of his route. And as for the Tang-la, 
I assume that the big range which I crossed over north of our headquarters camp 
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(Camp XLIV) cannot have been anything else except the westward prolongation 
of this range, and that it continues farther towards the west»north-west, where we 
find it again in the immense swellings crossed over by Littledale and Dutreuil de 
Rhins. Later on I shall prove that it is an error to represent the interior of Tibet 
as a flat plateau country; on the contrary, that greatest upswelling on the eartli is 
traversed by a countless number of mountain-ranges running parallel to one another, 
and situated between the Kwen-lun and the Himalaya. They form in fact a gi- 
gantic system of folded chains, in respect of their orientation recalling forcibly the 
Iranian folded system, the chains of which arc likewise heaped up closest together 
in the west, whereas they spread out eastwards like a broom. 

The regular parallelism of the ranges is quite as evident along the routes 
which Prschevalskij and Rockhill took in eastern Tibet as it is in those parts of 
the interior of Tibet which I and other travellers have journeyed through. The 
mountain-chains which reflect the vast folds into which the earth's crust has there 
been crumpled dictate the course which the principal rivers assume in the latitudinal 
valleys, as also the shape of the lakes, these being elongated from east to west. 
Along Rockhill’s route however the Tschib-tschang-tso forms an exception to the 
rule, for its longer axis runs from north-east to south-west. What both Rockhill 
and Prschevalskij designated by the word >plain» is in most cases nothing but the 
broad, level latitudinal valleys, which however are frequently divided into several 
sections by minor chains running down their middle. 

My itinerary from our headquarters Camp XLIV towards Lhasa appears to 
coincide in part with, or anyhow to be quite close to, some of Rockhill's stages, 
counting from the 4th July, and the point where he forded the Satschu-tsang|)0 on 
6th July cannot be very far distant from the spot where I also forded it a month 
later, on the ist August, From his description the river would appear to be 
far smaller in the beginning of July than in the beginning of August; still even 
then it was so large that the crossing occasioned great difficulty. Nevertheless 
tliese conditions will of course vary from year to year; two observations are not 
.sufficient to warrant us in saying, that as a general rule the rainfall in August is 
heavier than in July. 

Rockhill is in error in making the Satschu-tsangpo empty into the proble- 
matical lake of Jirna-tso, instead of into the Selling-tso, which lies at least 100 km. 
farther south-we.st. This fact was first shown by Dutreuil de Rhins, and I am now 
able to confirm the correctness of his observation, as Littledale had already done. The 
following note in Rockhill de.serves quotation, although he is dealing with several 
little-known values, especially when we bear in mind the insufficiency of Bower's map. 

»P>oni Capt. Bower's map we learn that this important river has its source 
in about lat. 32° 45', long. E. 90°, at an altitude of about 16,000 feet. Where I 
left this river, not over thirty-five miles from its source, its altitude was approxi- 
mately 15,400 feet above sea-level. It certainly does not flow as far south-east as 
Capt. Bower's map shows, and the snow peak, around the east side of which it is 
there made to flow, is quite a distance south of the river. 

* Op. cit., p. 245. 
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In addition to his own itinerary Rockhill mentions three othtT routes through 
eastern Tibet leading to Lhasa. By the »Sining-fu high road» we arc no doubt to 
understand the road which is generally used by pilgrims from Mongolia and by the 
Chinese authorities and the Chinese post travelling to and from Peking. But we 
may also just as certainly speak of a regular »faggot» of roads, which converge upon 
Lhasa from different parts of Tsajdam and Koko-nor, most of them merging into 
a common highway north of the Tang-la. It is in that region that we find tlic 
itineraries of Prschevalskij's first and third journeys, Hue and Cxabet^s journey of 
1845, and the route of the Chino-Mongolian mission from Urga to Lhasa in 1873. 
Rockhiirs itinerary lies almost entirely to the west of these. The road which he 
mentions as running from Lop-nor due south to Lhasa is pretty certainly not in use 
at the present time; for by making the little deviation through 'I'sajdam the caravan 
animals are spared. 

Where the mountains, rivers, and lakes do not possess traditional names, 
Rockhill has hit upon the original and fairly happy idea of giving them native 
names of an illustrative and characteristic meaning, names as simple and as signi- 
ficant as the traditional names in use amongst the natives. 

From Rockhiirs description it is evident that grazing is far more abundant in 
the parts of Tibet through which he travelled than in those which Itonvalot, de 
Rhins, Littledale, and I explored. It may indeed be laid down as a general rule, 
that the vegetation grows poorer and scantier from east to west, though this does 
not hold good throughout Tibet. It is worst on the most central and highest 
plateaus, but grows more abundantly towards the west; indeed in the high valleys 
and glens that drain to the Jarkent-darja it is in many localities very good. 

What Rockhill says about the climate is very interesting. He speaks of 
copious downpours and, especially in the southern part of his journey, of plentiful 
rains. Hvidently the part of Tibet which he visited is more plentifully watered than 
the region to the west of it, as indeed might be expected from its gcrographical 
position and from the configuration of the country in relation to the monsoons; 
moreover it is suggested by the circumstance that the big Indo-Chinese rivers have 
their sources in that part of the country. I hus the amount of precipitation de- 
creases from east to west and from south to north. Rockhill s observations how- 
ever afford us confirmation of the existence of a distinctive rainy season, coinciding 
with the summer months. He found too that most of the watercourses and rivulets 
contained running water, although he also passed some that were for the time being 
empty. With regard to the Mur-usu, which he crossed over on the 22nd June, 
Rockhill says, there were no signs of the river having reached a higher level; this 
seems to indicate that he saw the river at the time when it was as a fact at its 
maximum. Neither at the Tschib-tschang-tso or any other lake did he observe 
any old strand-terraces. This is in some respects surprising, for it is otherwise the 
rule to find indications of that nature beside all the 1 ibetan salt-lakes. Generally 
it may be said that die de.siccation of the lakes is increasingly more pronounced 
in proportion as you advance towards the west; but future and more searching 
investigations must determine whether the climatic retrogression from moisture to 
aridity is indeed more pronounced in the west than in the east. From what we 
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know, this would appear to be the case. Rockhill saw at close quarters only a very 
few of the internal drainage lakes, namely Tra-schi-tso-nak, Dzurken-ula-nor, Tschib- 
tschang-tso, and Namru-tso, and his observations are too few in number to warrant 
the formulation of any general laws. 

In .so far as the wind is concerned, during the three summer months, and in 
the country that Rockhill travelled through, it was the same that appears to pre- 
vail everywhere at all times in Tibet, namely from the west. Almost every day 
he notes a westerly storm breaking out about 2 or 3 p.m. In respect of this 
phenomenon we do possess sufficient material to justify us in laying down the ge- 
neral rule, that all the year through and throughout the whole of Tibet westerly 
winds prevail. 

Finally, we may notice, that Rockhill made the same observation which I did, 
namtily that boggy ground, soft, marshy, swampy, is very common in high Tibet, 
this being one of the characteristic features of the country, particularly during the 
rainy season, and it is this which makes caravan travelling in a high degree so difficult. It 
was especially near the southern foot of the Tang-la that Rockhill experienced the worst 
difficulties from this cause, and this he ascribed, and rightly so, to the circumstance 
that the I'ang-la mountains arrest a larger measure of the atmospheric moisture than the sur- 
rounding regions do, and it is this moisture which, sinking into the ground, renders 
it wet and miry like a dirty sponge. His experience agreed with mine, that the 
slopes of the flat hills, built up of loose materials, are generally more boggy than 
the bottoms of the valleys. The reason of this may be that in the latter the fine de- 
tritus is relatively more tightly packed, and has no opportunity to start the slow 
gliding movement which is discernible on the sides of the hills. 


About the same time that the first, second, and third journeys of Prsche- 
valskij awakened the admiration and liveliest interest of the whole civilized world, 
a series of geographical explorations were carried out in a very unostentatious way 
by certain Indian pundits, the results of which were at least equally as important 
as those of the Russian general. In the spring of 1878 General Walker sent the 
pundit A — K — (Krishna), well equipped with all sorts of scientific instruments, into 
Tibet, commissioning him to start from Lhasa and cross »the great plateau of Tibet 
into Mongolia* by the route that he should find most convenient, and then to re- 
turn to India by some other Tibetan route. The pundit approached Lhasa via 
Tschumbi and Phari-dschong, and did not leave it until the following year, that is 
to say on 17th September 1879, when he travelled north in company with a cara- 
van of Mongols and Tibetans. Sixty miles from Lhasa they crossed over the pass 
of Lani-la (15,750 feet), and then found themselves on the »highly elevated plateau 
which occupies the greater portion of Tibet, and is called the Jang- or Chang- 
tang, which literally means the Northern Plain; on entering it, the Pundit found 
that he had passed from a cultivated into a pastoral region, and from fixed habita-' 
tions to wandering encampments.* 
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»A week's march carried the Pundit over ninety miles of the Chang-tang to 
the notable monastery of Shiabden. Up to this place and for about as far again 
onwards, the route lay through numerous encampments of Tibetan nomads, who 
dwell in tents covered with the black hair of the yak. 'I'he Pundit estimates the 
number of tents which he passed in this region as about 7000. Ihit for the re- 
maining 240 miles the Chang-tang was entirely uninhabited. The heights of his 
camping-grounds on the Chang-tang ranged from 13,500 to 15,000 feet; the highest 
pass crossed was 16,400 feet, on the Dangla range, which constitutes the water- 
parting between the upper basins of the Yang-tsze-kiang and the Mekong river. 
The route crossed the upper sources of the latter river — here called the Chiamdo 
Chu — as small streams taking their rise in adjacent hills to the west; it also 
crossed three of the principal affluents of the former river, the Maurus, the Ulang- 
miris, and the Ma-chu, each in itself a considerable river, and only fordable where 
split up into several channels; their sources lie in the lacustrine region to the west, 
probably far away; but at a short distance to the east they join together and 
form the river which Tibetans call the Dichu, and Chinese call the Kin-sha-kiang, 
and which eventually becomes Gill's River of Golden Sand, the Yang-tsze-kiang.» 

»After a march of five weeks at this great elevation, the travellers reached 
a range called the Angirtakshia by the people of the country; it is the northern 
boundary of the Chang-tang, and is believed to be a continuation of the well- 
known Kwen-lun range of western Tibet. Crossing it by a pass of precisely the 
same heiglit as the Lani-la, by which they entered the Chang-tang, they descended 
into the plains of Chaidam (Tsajdam), and in a few days found themselves down 
at a level of 9000 feet in a comparatively warm region.» 

From the embouchure of the Naidschin-gol into I'sajdam A — K. — travelled the 
same way that I subsequently did across the Tengeliguin-gol to the Kurlik-nor, 
and thence north-west via Sartang to Sa-tscheo. After making a prolonged stay in 
that city, he left it again in August 1881 and returned the same way to the Kurlik- 
nor. In the region of Dsun-sa.sak he came into contact with Prschevalskij's route 
of 1872: »Thence they proceeded to the Angirtakshia or Kwen-lun range, which 
they crossed at the Namohan Pass, about 180 miles to the east of their previous 
point of crossing. They now found themselves again on the Chang-tang plateau, 
but in a quarter where it is very much narrow^er than on their first route line, only 
140 miles broad instead of over 400; they crossed another Ma Chu or Red River, 
one of the principal sources of the great Hoang-ho, and a range of hills called 
Lama-thologa.» After eight days of marching they approached Niamcho and after 
another five days Thuden-gomba. Thence it was not far to 'Ihom-budha, the village 
at which Dutreuil de Rhins was afterwards murdered, nor to Kegudo, likewise known 
from the latter traveller’s journey. From that place the Pundit travelled south-east 
to Darchendo or Ta-chien-lu, From there to Batang he journeyed by the same 
route that Captain Gill did in 1877. And then, after making a long detour to the 
south, he returned to Lhasa, thus gaining an opportunity to confirm the identification 
of the Tsangpo with the Brahmaputra, not with the Irawadi. T his part of Krishna s 
wonderful journey lies however outside the limits of our investigation; for it belongs 
to the peripheral region par pri/irencey a region the main features of which alone 
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are partially known at the present time. Krishna’s journey marks an epoch in our 
knowledge of Tibet, and in respect of purely geographical discoveries he surpassed 
the contemporary European explorers — Prschevalskij, Gill, and Szechenyi. His ob- 
servations have also confirmed the correctness of several of Hue’s statements, which 
before that had been somewhat doubted; Prschevalskij in particular, after his first 
journey, criticised Hue sharply. 

PTom a native possessed of no greater general culture than that which Krishna 
commanded a detailed account of his journey on the European model was not to 
be expected. His task was simply to work like a machine or a self-registering in- 
strument, and that task he executed in an ideally jierfect way. Along that part of 
his route which directly interests us, namely the section between Lhasa and Tsajdam, 
he linked the topography together by astronomical observations, and also determined 
the altitudes above sea-level by means of boiling-point thermometers. He crossed 
the three large rivers which we know from Prschevalskij ’s third journey, and from 
Rockhill’s route, his own itinerary running between these two. He calls the Mums 
(Mur-usu) the Maurus, Thoktho, or Di-Chu, and the Toktomai-ulan-muren becomes 
with him the Ulangmiris or Chu Mar; but he calls the Tschu-mar or Namtschutu- 
ulan-muren, correctly, the Chu Mar or Ma Chu. 

The Pundits original map was prepared for publication by Hennessey, and 
on it the parallelism of the mountain ranges with an east and west strike is very 
distinctly shown. But HenneSvSey has committed the error of inserting at 91® and 
92'' E. long, a meridional range, from which all the southern parallel ranges are 

shown as east-going spurs, while the Tang-la appears to intersect this range at right 
angles. Yet, considering the defective knowledge which then existed with regard 
to the structure of the Tibetan highlands, this conception was very plausible and 
natural. I'he Pundit had forded a number of rivers flowing towards the east, and 
what could be more probable than that they had their sources on the same common 
meridional range, a gigantic water-divide between these rivers and the unknown 
Tiljetan highlands to the west. In what precedes 1 have already dwelt upon the 
existence of a similar boundary wall, .so extraordinarily important from the physical 
geographical point of view, although it possesvses in reality very different dimensions 
and a quite other geographical position than those which Hennessey supposed; for 
it actually reveals itself as for the most part a series of flat transverse thresholds 
or sills in the broad latitudinal valleys that lie between the parallel mountain- 

ranges. 

It will be interesting to call to mind what General Walker says about the 
knowledge that was possessed of the lofty Tibetan swelling in the year 1884: 
»Notices of the western portion of this region have appeared in former communi- 
cations to the Geographical Society, notably in the admirable paper on the Physical 
Geography of western Tibet by Captain Henry Strachey; but as yet the fact of ' 
its enormous extent, as well as great elevation, does not appear to have been fully 
recognised. It is a vast expanse of sofdy undulating plains, diversified with lakes 

and rivers and hill ranges and, occasionally, great mountains. In this region Vtit 

hills spring from a level which is not much less on an average than 15,000 feet or 
little below the highest mountain in Europe. Though highly elevated, it is nc^ 
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what would be called a mountainous region, for the hill ranges are usually far apart, 
and not 1,500 feet above the surrounding plains, and are well below the limits of 
perpetual snow in Tibet; occasionally, however, mountains are met with rising 
5)000 to 10,000 feet above the plains, or 20,000 to 25,000 above the sea-level, 
and these are covered with snow all the year round. In many parts the passing 
traveller sees nothing but plains around him up to the sky-line. The plains are 
coated with a short succulent grass, forming from May to August the softest of 
green carpets, and furnishing an abundance of pasture for the flocks and herds of 
the I ibetan nomads, and also for myriads of wild animals which roam over the 
entire region, but mostly congregate in the uninhabited northern portion.» 

Walker emphasises the fact, that the highlands of Pamir are closely connected 
with the highlands of 1 ibet, and he concludes his observations in the follovv'^ing 
words: »'rhus the entire region of elevation stretches over some 30° of longitude, 
say 1,700 miles; its average breadth is about 300 miles, its average height prob- 
aldy exceeds 14^000 feet, and its area is about half-a-million square miles; it gives 
birth to the upper sources of most of the great rivers of Asia — the Oxus, the Indus, 
the Sutlej, the Ganges, the Brahmaputra, the Sal win, the Mekong, the Yang-tsze- 
kiang, and the Hoang-ho; and it constitutes the greatest protuberance that is known 
to exist on any part of the earth’s surface.»* 

In the course of the discussion which followed the reading of the paper by 
General Walker, from which I have just quoted, before the Royal Geographical 
Society, men so well versed in the geography of Asia as Sir Henry Rawlinson 
and Colonel Yule were lavish in their praises as to the value and significance of 
A — K — \s journey. Petermann s ATitteilungen likewise speaks highly of it, saying 
that, although A — K — ^s determinations of altitude vary in several localities' a good 
deal from those of Prschevalskij, Gill, and others, yet everywhere they confirm the 
impression which these explorers convey as to the regions traversed, and this applies 
especially to the plateau-land of northern Tibet, with the relatively insignificant 
parallel ranges of the Kwen-lun system.** On the other hand Prschevalskij criticises 
the Pundit’s map rather severely, saying, »It is impossible to pass over in silence 
certain peculiarities of this map. It is published by the »Trigonometrical Branch, 
Survey of India, » and embodies the results of the Pundit’s famous journey in 1879 
— 82, together with numerous adjacent regions, and includes also the itineraries 
of other, travellers. A considerable part of A — K — ’s journey, namely from the spring 
of Niertschungu (on the other side of Tan-la), over the Tengelik in Tsajdam to 
the oasis of Sa-tscheo and from the lake of Toso-nor to the environs of the resi- 
dence of Dsun-sasak, coincides principally with my own journey. The second im- 
proved edition of the map came out about a year after the publication of my Third 
yourney^ and to it two maps were added, one showing the mountainous country 
of northern Tibet. If you compare that map with the map of the Pundit’s itinerary, 
you will see that they are very different; whereas on the improved edition of his 

* Four Years Journeyings through Great Tibet, by one of the Trans- Himalayan Explorers of 
the Survey of India. By General J. T. Walker, in Proceedings of the Royal Geogr, Soe., vol. VII 
(^885), PP. 65 ff. 

** Peterm. MitteiL, XXXI (1885), p. 6. 

He dim, J^furmey in Central Asia, IV. ^ 
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map his geographical coordinates exhibit an extraordinary agreement with those on 
my map. This is all the stranger because A— K — did not determine the geo- 
graphical latitudes, and these could only be calculated from his previous map. One 

could almost believe, that the itinerary in (juestion represents an eastward trans- 
position, to the extent of 2 to 3 minutes, of the localities the position of wliich I 

determined. But under the map we read the following note: ^Colonel Prsclievalskij’s 

itinerary is taken from the map which was published in PetertnanfC s Mittcilnngcn 
in July 1 883!)) Now, seeing that the map in Petcnnann takes in the whole of my 
third journey, it ought to be added that the British cartographers ignore it and have 
not incorporated it on their map.» 

Then, after some further remarks about the unreliability of the Pundit’s topo- 
graphical determinations, he goes on to say, »From the residence of Barun-sasak in 
the south-east of I'sajdam I travelled in 1884 by the sources of the Yellow River 
to Dij-tschu (Jang-tse). I'he Pundit traversecf the same route nearly three years be- 
fore I did and his mapping of it is very inaccurate, as will be seen from a simple 
comparison of the details on the English map with the map 'of my fourth journey. 
The following important errors at once arrest attention: (1) the existence of only 
one lake at the sources of the Hwang-ho instead of two, as we find on the Chinese 
maps; (2) the geographical position of the lake is incorrectly given; (3) Odon-tala 
is erroneously represented; (4) the river Dschagijr-gol, which empties into the 
western lake, is shown under the name of Dykbulak, and in its upper course as 
the Jalun-tschan, an important tributary of the upper Jang-tse. In a word the Indian 
ma[) of the Pundit is but a travesty of the reality. »* 

I'he slips here enumerated as occurring on the Pundit’s map are not sufficient 
to warrant Prschevalskij’s general condemnation of its value. That the former only 
entered one lake at the sources of the Hwang-ho was of course simply due to the 
fact that he only saw one of the two; and as for giving a wrong name to a river, 
that is an error into which, as Rockhill has proved, Prschevalskij himself fell several 
times. Besides, in the matter of the reliability of the Pundit’s map we have only 
to put Rockhill’s and Walker’s opinions against Prschevalskij’s. Taking the purely 
geographical results, the Pundit’s journey yielded at any rate a more valuable out- 
put than Prschevalskij’s fourth journey, even though his details do have to be 
corrected in respect of several points. 

^ At Kjachtij na Jstoki Scholtoj Jieki, p. 143 ff. 
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VARIOUS TRAVELLERS IN NORTHERN TIBET. - PRSCHE- 
VALSKIJ’S FOURTH JOURNEY. 


'I'his brings us to the journeys in nortliern Tibet, about whicli a few words 
may be said. Prschevalskij began his fourth journey in October 1883 and finished 
it in October 1885. The distance covered amounted to 7815 km. From Kjachta 
(Kiaklita) he crossed the Desert of Gobi, and strange to say by a route which he 
had traversed twice, and even in some places three times before, then through the 
higlilands of Kan-su, north of Koko-nor, and so reached the two lakes, the Dscharing- 
nor and the Oring-nor, in which the Hwang-ho takes its rise. After a side-trip to 
the upper Jang-Lse-kiang, he proceeded farther through 'I'sajdam and over the Astin- 
tagh to Kara-ko.schun. From there he continued towards the west, along tin: north- 
ern foot of the Kwen-lun as far as Chotan, then followed the course of the Chotan- 
darja, anti finally reached home across the Tien-schan. 

At the time when Prschevalskij performed this his fourth journey the northern 
border districts of Tibet were not particularly well known, but his journey gave as 
it were the impulse to several other enterprises in the same direction, though but 
few of them will bear comparison with his from the geographical point of view. 
Attempts to penetrate to Lhasa became cn I'ogne, an enterprise in which not only 
did Prschevalskij fail, but all his European successors were not more successful than 
he was, until at last the holy city was entered by the English political mi.ssion 
of 1904. 

In the year 1889 the Austrian Dr. Joseph Troll intended to penetrate into 
Tibet from Kaschgar, but after making certain investigations in East Turkestan, he con- 
tented him.self with journeying to Kaschmir and India over the Kara-korum pass. 
The French traveller in Siberia, Joseph Martin, desired to make the same attempt, 
starting from Peking and travelling by way of the Koko-nor, but was prevented by 
illness; instead of that he ntade his way by the Central Asian lowlands to Kasch- 
gar, and died in Margelan. But real importance attaches to Grombtschev.skij’s jour- 
ney, lasting over I'A years, in Pamir, Kara-korum, and Western Tibet, in the course 
of which he mapped 7600 km. In May 1890 he attempted, but without success, to 
penetrate into western Tibet from Polu. Returning to Polu and Chotan m the 
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middle of June, he then spent a couple of months in the exploration of the Tisnab 
valley and the middle Jarkent-darja, as well as the water-divide between the two 
rivers. So far as 1 am aware, he has never published any detailed and connected 
account of his journey, but his maps have been published by the Geographical .So- 
ciety of St. Petersburg. Of PjevtsofiTs journey in 1889—91 those parts which pos.sess 
direct interest for us have been already touched upon in the preceding pages (vol. 
III). His companions Bogdanovitsch, Roborov.skij, and Kosloff have done excellent 
work in mapping the extreme north of Tibet. The later expeditions of the two 
last-named belong to a part of the extreme ea.st of Tibet which does not at pre.sent 
directly concern us. And now a few words with regard to earlier journeys in the 
border regions of 'I'ibet. These are far more numerous in the western parts than 
in tlie eastern; it has been less difficult to carry on exploration there because of 
the relative nearness of India as a ba.sis of operations. In the year 1857 Adolph 
Schlagintweit travelled from Kara-konim to Kilian, Karghalik, and Kaschgar and 
was the first European to reach this city from India, but he was murdered there by 
Vali Khan. In the summer of 1863 Montgomerie despatched Mahomed-i-Hamid 
northwards from Leh, his object being to take astronomical observations and make 
topographical mea.surements. His route was over the Kara-korum pass and x>td 
Kara-kasch and Kilian to Jarkent, where he remained until the spring of 1864; but 
he died on the return journey to Leh.* 

On the 27th May t866 W. H. Johnson began an important journey from 
Kaschmir, where he was employed in trigonometrical surveying. He was the first 
European who reached Chotan over the Kwen-lun, and had a friendly reception from 
the khan of the place; he was also the first European who in modern times visited 
Kerija. After a stay of sixteen days he left Iltschi (Chotan) on the 4th October and started 
back by way of Sandschu, Schahidulla, Kara-kasch, and the Kara-korum pass to 
Leh.** After reading Prschevalskij’s account of the impossibility of penetrating through 
the Polu defile, it is somewhat surprising to find the following expression of opinion 
on the part of Johnson: »The route via Rudok and Polu, although circuitous, has 
many advantages over others, the chief of which are that wood, grass, and water 
are obtainable at every stage; that the road passes over no rugged and high snowy 
ranges like the Sarsil and Kara-korum pas.se.s; and that it is safe from robbers.* 

And a little before that he says, »The only hindrance to this route ... is the op- 

position of the 'Fartar shepherds of Rudok, who, I am of opinion, could be induced 
to allow traders to pa.ss through their country by the offer of a small pecuniary 
payment guaranteed by the British Government.* 

When at Polu Prschevalskij was given the following information about this 
route, as he records in his account of his fourth journey: »At Polu we learnt that 

a little way farther up in the ravine of Kurab there is a route over into Tibet, but 

the track that leads that way is exceedingly rough, and moreover had not very long 
before been deliberately made worse by the Chinese. P'ormerly that was the route 

* On the Geographical Position of Yarkund and some Other Places in Central Asia. By 
Captain ' 1 '. G. Montgomerie, in Journal of Roy. Geog. Soc.^ vol. xxxvi. (1866). 

** Report on a Journey to Ilchi.^ the Capital of Khotan in Chinese Tartary. By W. H. Johnson, 
in Journ. Roy. Geog. Soc.^ vol. xxxvii. (1867) pp. iff. 
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by which the gold-prospectors made their way into Tibet. Occasionally it has been 
used by Tibetans travelling with medicines to sell. In the year 1871 it was traversed 
by a pundit, who journeyed from Ladak to Kerija and back. In 1877 road 
was improved a little by order of the ruler of Chotan, Nias Bek, who contemplated 
using it as a means of retreat to India in case of the collapse of Jakub Bek’s 
power. After that it was again neglected and became as unserviceable as before. 
In order to convince myself whether the road really was as bad as it was represented 
to be, 1 set off with twT) Cossacks up the river. At first the road is practicable 
for pack-animals, but very soon it contracts into a short, wild defile, with the swift 
Kurab boiling along its bottom between the high cliffs. When the river is in flood 
it is impossible to ford it. Sterility reigns everywhere; grazing exists in only a few 
localities. It was with the utmost difficulty that we succeeded in penetrating some 
12 verst up this defile. In some places it would be absolutely impossible to advance 
with pack-animals. Having pitched our tents at a distance of 21 versts from Polu, 

I proceeded with a guide two versts farther up the defile to a spot where there was 
said to be a bridge which had been purposely destroyed by the Chinese. I found 
that they had blocked up the passage with stones and brushwood; this would cer- 
tainly not have stopped us had not the defile itself grown worse. Even with a mini- 
mum of baggage it would be impossible to advatice, especially when the summer 
flood fills the gorge. And even though we had succeeded in forcing a passage at 
the cost of part of our baggage and some of our horses, and so succeeded in 
reaching the Tibetan plateau, the horses after such terribly trying exertions would 
have been quite incapable of continuing the journey. I'hese various considerations 
compelled me to abstain from persevering in my attempt to penetrate into Fibet 
by that route. » 

And yet that very road was used by Kishen Singh, who took part in Forsyth’s 
expedition from Kerija to India. He does however speak of a difficult bit of road 
south of Polu. In the year 1885 Carey also travelled through the Polu pass. Colonel 
IVotter, a member of Forsyth’s expedition, proposed to have this route made practic- 
able for traffic between India and East Turkestan, and the plan would have been 
all the more favourable in that it did not touch the territory of the Maharajah of 
Kaschmir. The plan was however knocked on the head by Carey, who reported 
that the pass south of Polu was so inaccessible that it was impossible to traverse it 
with animals laden with merchandise. That the road through the Polu defile really 
is very difficult is quite clear from the descriptions of it given by Dutreuil de Khins 
and Deasy, to whose journeys we shall return in more detail presently. 

But there are certain other pioneers in the extreme west of I'ibet who deserve 
not to be forgotten. In September 1867 Robert Shaw began his journey from Leh 
over the Kara-korum pass to Schahidulla, Sandschu, Karghalik, Jarkent, and Kasch- 
gar. He returned by the same route, and was the first European who reached 
Kaschgar after Schlagintweit. He was also the first traveller since Marco Polo who 
brought hoiTic an account of I .schertschen and the way to it; for though it was in- 
deed only based upon hearsay, nevertheless even that was of value.* 


* Cf. R. Shaw, Vtsifs to High Tartary, Yhrkand, and Khshgar. 
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In May 1868 Hayward started from Leh and at Schahidulla met Shaw. The 
former explored the sources of the Jarkent-darja and investigated the upper course 
of the river. Then vid Karghalik, Jarkent, and Jangi-hissar he made his way to 
Kaschgar, the position of which he determined astronomically. Through his jour- 
ney it became possible to conjoin the Russians' explorations in the north with those 
of the Englishmen in the south. He concluded his journey in 1869, and was mur- 
dered in the year following. 

In 1870 Forsyth undertook a politico-commercial journey from Leh to Jar- 
kent in the company of Shaw. Forsyth’s second expedition to East Turkestan falls 
in the years 1873 — 74, when he led the big commercial mission to Jakub Bek. 
Their route lay through Leh, Schahidulla, Sandschu, Karghalik, and Jarkent, and 
so to Kaschgar. During the course of the expedition the members of it made ex- 
cursions in various directions. The first of these was to Artisch and Ordan Pad- 
schah. In December 1873, Ciordon, Stoliczka, and Trotter travelled across the Tien- 
schan to the I'schatir-kul, and at the same time Captain Biddulph journeyed to 
Maral-baschi. In February 1874 Forsyth made an excursion with Bellew, Chapman, 
'I'rotter, and Stoliczka in the Artisch district, and from there the two last-named 
made their way to Utsch-turfan. In March 1874 Gordon, Biddulph, Trotter, and 
Stoliczka proceeded over Pamir to Wachan; and finally the Pundit Kishen -Singh re- 
turned, as 1 have already stated above, through the Polu defile to India. The jour- 
neys to East Turkestan of that enterprising and able commercial pioneer, Andrew 
Dalglcish, were possessed rather of trade interest. In the year 1 882 he led a cara- 
van to Jarkent and spent ten months in East 'Furkestan. Two years later he under- 
took a fresh trading expedition to Jarkent, and in 1885 — 86 he took part in Carey’s 
circuit of Central Asia, compiling at the same time a map of the journey. And it 
was whilst on his way to Jarkent again that he was murdered in the year 1888 at 
the Kara-korum pass, as related above (pp. 417 — 418). 

Younghusband’s great journey across Asia belongs to the year 1886, and in 
the course of it he too crossed the highlands between Pamir and Western Tibet, 
where his route lay west of those of which I have just been speaking. 

Since the period which I have thus briefly dwelt upon Western Tibet, Pamir, , 
and the mountainous country between the two has been relatively well explored. Just 
as the establishment of a Russian consulate in Kaschgar gave rise to a fairly accu- 
rate investigation of the inhabited parts of East 'Furkestan, so the settlement of an 
Anglo-Indian political agent in the same town led to several journeys of a more or 
less scientific character being undertaken between India and East Turkestan; and 
then also the inclusion of Kandschut and Gilgit within die English protected area 
likewise gave occasion to an accurate mapping of the adjacent regions. This part 
of the highlands is therefore now fairly well known. On an itinerary map of Tibet 
the various travellers’ routes would all run together in a compact faggot near the extreme 
west of the country, but would become increasingly le.ss numerous, that is they would 
run at greater and greater distances from one another, the farther you proceed east, 
where there still exist extensive patches of white on the map of Tibet. In the extreme 
<-“ast the routes would again fall clo.ser together. From such a map we should be able 
to deduce certain conclusions with regard to the country’s practicability or relative 
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difficulty of access. Where the routes run close together the difficulties are less; 
where they are fewest and farthest between, there the greatest difficulties are found 
to exist. 

In the foregoing paragraphs 1 only desired with the utmost brevity to call to 
mind the most important journeys in that part of western Tibet in wliich I also 

travelled ; but I have passed over all those which fall outside that area, as for exam- 

ple the explorations that were made by the English members of the Anglo-Russian 
Boundary Commission on the Pamirs in 1895, Stein’s journey, and several others. Jour- 
neys made in the extreme east of northern Tibet, and still more journeys in the 

eastern Kwen-lun, do not for the present concern us in any way, notwithstanding 
that those regions have been the scene of several distinguished and famous exploring 
expeditions. I need only mention names like Michaelis, Szechenyi and Loezy, Bell, Gill, 
Bonin, Roborovskij, Futterer and Holderer, Kosloff, Filchner, and Tafel, the last of 
whom may be expected to bring home with him information of very great importance. 
The Nan-schan system has been the scene of Obrutscheffs journeys, which count 
amongst the most admirable that have ever been carried out in Asia and far excel 
those of any other Russian explorer. 

I have already referred in brief extracts to the course of Prschevalskij’s fourth 
and last journey, and will now proceed to (juote a few short excerpts from the 
Russian account of his travels, the only version published. Of the source-region of 
the Hoang-ho he gives the following characteristics: »Odon-tala has a length of 
75 km. and a breadth of over 20, and stretches from north-west to south-east. The 
whole of that region, which was formerly the bottom of a vast lake, is at the pre- 
sent time a series of marshes, springs, and small lakes. According to our baro- 
metrical observations its altitude above sea-level amounts to 4270 m. The depression 
is surrounded by mountains: for instance, on the north is the Akta and on the south 
the water-divide between the Yellow and Blue Rivers. Besides, Odon-tala is tra- 
versed by various small streams, two of them larger than the others; these are the 
head-streams of the Hoang-ho. One of them is probably identical with the Altijn- 
gol of the Chinese accounts. Our bivouac, which was situated three versts east of 
the confluence of these rivers, was, according to my calculations, situated in lat. 
34'' 55' 3" N- and 96^ 52’ E. from Greenwich. Alcove the great lakes the valley 
of the Hoang-ho is 5—10 versts broad and forms a steppe-like plain, thickly dotted 
over, south of the river, with marshes and small lakes. The grazing was good, 
but there were no traces of inhabitants. In the source-streams we found a great 
quantity of fish, belonging principally to tlie genus Schizopygopsts ; they probably 

make their way there from the great lakes I he country south of Odon- 

tala again reaches an altitude of close upon 4600 m. In respect of its flora and 
fauna this region resembles other parts of north-eastern Tibet. I he marshy character 
of the country does not cease until you reach the water-divide between the Yellow 
River and the Ditschu (the upper course of the Jang-tse-kiang). That divide, 
which forms the eastern continuation of the Bajan-kara-ula, has an altitude of 44S0 m. 

The water-divide between the Yellow and the Blue River, where our route 
crossed it, was almost imperceptible, but nevertheless it impresses a charac- 
teristic stamp upon the neighbouring country, lo the north of it is a plateau of 
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the usual Tibetan character; south of it rises an alpine region, with lofty cliffs, steep 
and difficult to climb. At first these do not reach up to the snow-line, which runs 
there at an altitude of 5200 m. But with every ten or a dozen versts that you 
advance towards the south this alpine country assumes an increasingly wilder appear- 
ance, and ere long you catch a glimpse of the snow-capped mountain-peaks of 
Gatij-dschu. At the same time the chains accjuire a meridional direction, and both 
vegetable and animal life increases. The rocks consist almost exclusively of schist. 
Out of every ravine issues a small swift torrent, which j'oins the Di-tschu, and in 

summer these carry a good deal of water. Higher up the river^s course the relief 

is gentler, and the country merges gradually into the Tibetan plateau. The climate 
in this region is extraordinarily harsh, as it is throughout the whole of Tibet. Accord- 
ing to the statements of the natives snow falls in winter to a considerable depth 
and the cold is intense. Even in spring it is cold and stormy; in the summer it 

rains or snows every day, and even the autumn is disagreeable.» 

As I shall in a later chapter attempt to summarize our existing knowledge 
al)out the orographical structure of the middle Kwen-lun, it will not be without 
interest to recall the opinion with regard to it which Prschevalskij held twenty years 
ago. I will therefore append here what he says about it; it will also serve as a 
specimen of the way in which he describes a complicated mountain-system. »The 
famous Kwen-lun, the ’backbone of Asia’ as Richthofen calls it, was, before my last 
journey, perfectly unknown over a distance af 12*^, counting from Naidschin-gol to 
the neighbourhood of the oasis of Kerija in East Turkestan. We now succeeded 
however in penetrating along this unknown part of the oldest mountain-range in 
Asia, and gleaning some light as to the topographical arrangement of the principal 
massive of the system. The main chain makes a curve, the two extremities of 
which lie on almost the same latitude, namely 36° N., whereas the tangent of the 
curve lies on 38° N. The western boundary of the Kwen-lun may be put at 87° E. 
from Greenwich, where the Altin-tagh breaks away from the main chain. On the 
other hand the middle Kwen-lun stretches eastwards, according to Baron Richthofen’s 
investigations, as far as 104®, after which it widens out to a broad system of 
parallel ranges. 'Hie most imposing of these, that is the Kwen-lun proper, serves, 
like the whole of the western part, as an immense border-wall to the highlands of 
I'ibet, and in the east stretches to the desert and the salt marsh of Tsajdam. 
Farther east it is cleft by the upper course of the Yellow River, and finally dies 
away in the interior of eastern China. That this range really does constitute the 
Kwen-lun proper is evident from the fact, that it is the only one which is uninter- 
ruptedly connected with the main chains both east and west, the entire system thus 
stretching over more than 40'^ of longitude, whereas all the other parallel ranges 
terminate near the meridian of Lan-tscheo. My own explorations later on in this 
journey resulted in my discovering an immense snowy range which breaks away 
from the western Kwen-lun near the transverse glen of the Kerija river, so that 
this cannot be regarded as the main range of the system; although it is reputed 
to extend for a whole month’s travel in a south-easterly direction, and is perhaps 
connected with the Tan-la or with mountains north of the Tengri-nor, and thus 
ends before the true main range does, in that it leans upon the meridional chains 
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which accomjphny the Irido'Chinese rivers and the upper course of the Jang-tse-kiang. 
The main range of the central Kiven-lun is everywhere double, indeed in' places 
three-fold. Like most of the border mountains in Central Asia, this range also is 
remarkable for its rugged and mountainous character, 'a feature especially pronounced 
on its northern side, whereas the southern (lank next Tibet is very much shorter 
and posses.ses much softer outlines. In the eastern half of the middle Kwen-lun, 
which I explored during my third journey, we find overlooking Tsajdam the out- 
side ranges of Bufchan-Budha, Go-schili, Tolaj, 'i'oraj, Tsosone, and Dsukha, all 
of which have an east-west strike. Parallel with this outer barrier run the ranges 
of Schuga with its continuation to the snowy mountains of Anine-matschin, Gurbu- 
gundsuga,- and Gurbu-naidschi. The third parallel range is composed of the Marco 
Polo chain, which begins at the Schuga river; this I explored as far as the snowy 
group of Charsa. Thence the great Tibetan border range extends west-nprth-'west, 
still retaining its double or three-fold character. Thus we find next to Tsajdam the 
glaciated massive of Dschin-ri, from which the Garinga-ula stretches towards the 
east-south-ea.st, and the Columbus chain towards the west-north-west. Fifty versts 
south of Dschin-ri lies the great range which the Imperial Geographical Society has 
called Prschevalskij Chain. North of the Columbus and Garinga Cliains comes the 
Tsajdam Chain, separated from them by a narrow valley, through which flows the 
Chatin-san. Corridor-like long-axial or latitudinal valleys of this kind are characteristic 
of this part of the Kwen-lun. The westward continuation of the Columbus Mount- 
ains is formed of the Moscow Chain, which again is connected with the eastern part 
of the Tokus-daban. North of these the Altin-tagh breaks away to the east-north- 
east, as do also the two ranges of the Tschamen-tagh and the »Nameless» Range. 
The Tokus-daban itself runs towards the south-west, and joins the immense main 
range of the western Kwen-lun, which, covered with perpetual snow, forms the south- 
ern boundary of the Tarim basin. I have called its eastern portion the Russian 
Range. .It is in this part of the system that the western end of the Prschevalskij 
Range is to be sought for. In the western part of the middle Kwen-lun the pre- 
vailing rocks are quartz phyllite, granite, and quartzite. The following are especially 
distinguishing features — the considerable altitude, the great number of peaks crowned' 
with perpetual snow, the absence of cliffs, particularly in the snowy groups, the small 
number and iasignificant size of the rivers, and the amazing sterility. Both the fauna 
and flora are poor, but gold occurs plentifully, a circumstance which in the future 
will be sure to have the strongest attraction for the covetous European.* 

Finally, I will venture to reproduce one or two short extracts from Prsche- 
valskij’s description of the Tschimen valley, which he discovered during his fourth 
journey. Just as I had my headquarters at Temirlik, so he had his at Ischong-jar, 
and from there he made an excursion of close upon two months’ duration into the 
, far' nbrtlt of Tibet, covering in the course of it 784 versts. Here too his nomen- 
dature Js in a high degree confusing: .sometimes he .seems to use Mongol names, 

invented Rus.sian names, which give no hint whatever as to 
dift o^ the’ object that they describe, and it is but rarely that we find die 

»We started on the iQtii November (O. S,, . 

through the big, boundle.ss 
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valley which, because of its incessant winds and storms, I called subsequently the 
Valley of the Winds. Our first stage was one of 35 versts without water across a 
perfectly barren plain covered with sand, loess, and fine gravel, the rise being 400 
m. Wc started in the afternoon, rested during the night, and continued again early 
the following morning as far as the locality in which the Sajsan-saj'tu,* in conse- 
quence of the greater steepness of the surface, disappears underground, though it 
emerges again in the form of springs at Tschong-jar and the salt marsh of Ghas. 
These springs give rise to rivulets, which, after they unite, run out into the south- 
west corner of the lake of Ghas. The river Sajsan-sajtu comes down from the gla- 
ciers on the southern face of Mount Kreml, separates the Moscow Chain from the 
Columbus and 'rsajdam Chains, and then wheels east into the Valley of the Winds, 
shortly after which it disappears into the ground. After flowing 20 versts under- 
ground it again comes to light in the form of a multitude of springs, which eventu- 
al!)' unite and give rise to a fair-sized river; though farther down this once more 
disappears underground. We measured the breadth of the stream on the ice, and 
found it between 40 and 50 m. ; the ice was 2 V2 feet deep, the water under it only 
1 ^. 2 feet deep. The valley through which the river flowed had a breadth of one or 
two versts. Its surface consisted of loess and sand, brought thither by the winds. 
The grazing was in general good. On each side of the valley reaching to the foot 
of the mountains on the north as well as to the foot of those on the south is a 
barren stretch with a tolerably steep slope. We now changed from a westward to 
a south-westward course, and then turned south where the Sajsan-sajtu breaks through 
the Tibetan border mountains.** Into it we then plunged, our intention being, first 
to visit the Tibetan plateau and then to return to the Valley of the Winds, which 
we now left on our right hand extending a long way towards the west. Here the 
main range of the middle Kwen-lun is a good deal lower and its outlines less wild 
and inaccessible. The glen of the Sajsan-sajtu, which was very easy even for camels, 
serves as the boundary between the Tsajdam {= Tschimen-tagh and Piaslik-tagh) 
and Moscow (— Atschik-kol) Chains. These border-ranges are almost entirely barren, 
and in great part co veered with loess deposits. The eastern half of the Valley of 
the Winds, in which we Avere now travelling, is bounded on the north by the Tschamcn- 
tagh (~ Ilve-tschimen and Akato-tagh), about which I had heard speak whilst still 
in the neighbourhood of Lop-nor. This range has an east-west strike, is 100 versts 
long, and is connected at the one end with the Altin-tagh and at the other with 
the Nameless Range that lies north of Ghas. It attains a considerable altitude, 
rising in three places above the limits of perpetual snow. We were told that on its 
northern face a river originates, which, after breaking through the Altin-tagh, empties 
into the Lop-nor. This is probably the Tscharklik-darja. This mountain-range, like 
the adjacent valley, is absolutely barren. There is an entire absence of springs and 
brooks. The mountain slopes are very steep and in the upper regions are strewn 
with drift-sand. The transverse glens too are steep, confined, and unfertile. South 
of the Valley of the Winds and of north-western Tsajdam is the stretch of mount-" 

* By this he means the Jusup-alik river, which is formed by the "loghri-saj, At-atghan, and se- 
veral other streams, and flows past Ghaslik and Bagh-tokaj. 

** He means the lower part of the transverse glen of the Toghri-saj. 
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ains which I have called the 'I'.sajdam Chain. It too is sterile and ill-supi)lied with 
water, but it contains a great abundance of loess deposits. South of this again 
rises the stupendous mountain-range which I have; called after the discoverer of the 
New World. The eastern half of the Columbus Kalta-alaghan) range is cov(;red 
with perpetual snow. To a third range, which forms the westward continuation of 
the two last-named, and borders on the south the Valley of the Winds, was given 
the name of the Moscow Chain Al.schik-kol). 'I'his is connected on the west with 
the Tokus-daban. It is almost entirely covered with glaciers and these are biggest 
in the middle where the Kreml peak is situated. After two short stages southwards 
from Sajsan-sajtu we reached the plateau of Tibet. Before us stretched the vast, lirnit- 
le.ss plain in every direction, vanishing at length on the eastern horizon. In the .south 
and south-east rose a chaos of le.ss important mountains; but bt;)’ond them gleamed the 
snowy peaks of the range which subsequently receivcRl my name. In the middle of the 
plain lay, finally, a large, elongated lake, which to our astonishment was not yet frozen 
over; I called it the »Non-fret.zing lake. It lies at an absolute altitude of 3570 m.* The 
water was t)f a beautiful dark blue colour, but so salt that pnjbably it never freezes; at 
all events in the beginning of 1 December, with the thennoineU.T registering 34.4” of frost, 
we found only a narrow fringe of ice along the .shores. Underneath this ice-fringe 
the water had a temperature of — i C (at 2 p.m. on the 8th Dec.). I'he night was still 
and the cold intense, and a thick mist spread across the entire lake, looking und(;r the 
beams of the rising sun like a beautiful transparent white veil. Towarils the west the 
lake is very shallow, and there it receives no affluent; but its eastern half is probably 
entered by rivers which flow off the Columbus Chain and of that which bears my 
name. At first I called the last-named the My.sterious (Sagadotschnij), because 
we only saw it at a distance, and its highest summit I christened, because of its 
shape, the .Schapka Monomacha. As, from what we could apparently see, this im- 
mense range stretches tow’ards tin; west, it is not improbable that it is connected wdth 
the Russian range or the Tokus-daban, and thus forms tin; principal crest of the midtile 
part of the Kwen-lun. The icy west wind blew straight in our faces. Sometiim;s a little 
SHOW' fell and .storms were not infrequent. On the 1 5th December we encountered an 
especially memorable tempest. It began in the morning and continued until the after- 
noon. The excessively violent gusts of wind wdiirled clouds ot sand and dust into the 
air, and notwithstanding that it was the middle of the day we were envelopc;d in a thick 
yellowish grey mi.st; at a distance of 30 or 40 paces we could .see nothing.*** 

In this passage we have the results of the first reconnaissance of the extreme 
north of Tibet, the region between the Arka-tagh and the Astin-tagh, of which I have 
given a more detailed description in the third volume ol this work. In this journey, as 
in the three which preceded it, Prschevalskij succeeded in penetrating an unusually’’ long 
way into Tibet. In fact his journeys are astonishing, especially when we remember that 
he was the first explorer of the heart of Asia. In this respect his first journey' of 
1870 — 73 was also without doubt his most remarkable; neither in length nor in 
the results obtained w'as it exceeded by any of the other three which followed it. 

* According to my observations 3867 m. 

** Prschevalskij, Ai Kiachtij na istoki Scholtoj Reki, hledovanije Severnoj Oknunj J ibeta 
i put tschcres ,Lob~nor po Bassejnu Tarima (St. Petersburg 1888). 
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JOURNEY OF WELLBY AND MALCOLM. , 


In this review of exploring journeys in the north of 'Fibet, I have ignored, as 
will be seen, tlie chronological order, preferring to follow a regional division of the 
area. Prschevalskij’s fourth journey has carried us to northern 'FibcT. South of the 
region in which he thus worked, and south of the routes traversed by the members 
of the PjevtsofT expedition — of which I have given an account in the third volume 
~ runs my own route of 1 896. South of this again we find W ellby and Malcolm’s 
route of 1896 in the big latitudinal valley between the continuation ranges of the 
Koko-schili and the Dung-bure; and 1 will now pass on to the consideration of the 
principal geographical results of that journey. In many respects it was a remarkable 
journey, not the least notable feature about it being its great extent through a perfectly 
unknown region; and it was attended by the greatest difficulties, and resulted in the 
partial destruction of the caravan. The starting-point was Leh, and the route chosen 
was z'ld Panggong-tso to Niagzu, which place was left on the i8th May 1896. A 
couple of days later the travellers passed the salt lake of Treb, whence Ladak 
derives its sup[>ly of salt. 'Fhere Wellby made the same observation as all other 
Tibt.tan travellers, namely that the lakes arti shrinking and arc on the point of 
disappearing. He .says: — 

»\Ve were almost tempted to try a swim in the salt water, but on close 
examination we found the shore sloped down in terraces to the water’s edge, where 
it became soft and treacherous. All this distinctly showed, that the size .of the lake 
must have; been for many years gradually decreasing, and one is led to believe that 
such is the case in regard to most salt lakes in Tibet. The water, we were sur- 
prised to find, was not nearly so brackish as the surroundings would have induced 
one to believe». Strange to say the lake of Treb is elongated from north to south. 
East of its southern extremity lies the pass of Napu-la, which according to Wellby 
reaches an altitude of 18,434 feet and according to Deasy of 19,000 feet. A little 
way east of that pass, in the district of Kerambutabuk, Wellby was prevented by 
men from Rudok from proceeding farther in the direction of the Forbidden Land. 
He had the same experience as all other travellers who have attempted to penetrate 
towards Lhasa, although he was stopped at a greater distance from the city than 
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any of his predecessors. Not only was he forced to return to the Lake of Treb, 
but he was not even allowed to jjo back by the shorter road via the Mang- 
tsa-tso. 

On the 29th May he crossed over the pass of Lanak-la, on the boundary 
between Ladak and Tibet, which had been used five years before by Bower. The 
grazing was in general good; anyway it was better than -it was farther up on the 
highlands. Water was somewhat scarce. Over on the other side of the pass the 
trctyellers found themselves in a latitudinal valley, which, although it ran from south- 
west to north-east, nevertheless was of assistance to them. » I'hus the actual finding 
of our way was not such a difficult undertaking as one might have e.\|>ected. We 
coukl .see the valley stretching far away to the east, and calculated that we had 
some days of clear sailing before us.» — The wind blew generally from the west or 
south-west. — »A strong wind was blowing from the south-west, enough to cut us 
in two, and as the skies clouded over pretty cpiickly, we had no chance of taking 
any observations.* Meanwhile the vegetation decreased again and the travellers got 
astray in. a very barrcm region. Between camp No. 18 and camp No. 19 they 
found »a large .salt-water lake. "I'here was but poor grass around, but a stream of' 
good fresh water. Ahead of us, on all .sides of the lake, the land appeared abso- 
lutely barren and arid, possibly on the southern side there might ha\e been a little 
hidden gra.ss .... By reason of the late snowstorm, the going along the edge of 
the lake was heavy in the e.xtrenie. . . . 'I'he land was barren and useless to a 
degree, with no chance of finding any fresh water or grass; the former difficulty was 
overcome by collecting some snow, and the latter by being extravagant with our 
bhoussa. I'he ground fell in terraces from the hills that rose up some distance from 
the lake, and was .sjjlit uj) by .several deep, narrow and harsh nullahs running into 
it. . . . .As far as we could see., a barren salt land extended due east, and we were 
following a regular zone of salt country, and to get clear of this belt, it was advis- 
able to strike north. . . . Early in the afternoon we came to a stretch of fairly good 
grazing, and in the sandy nullah close at hand, a foot or so beneath the surface, 
flowed unlimited water. Antelope were plentiful and tame around this spot. . . .» 

North-east of the lake they cro.s.sed over a pass; and of the country which they 
found over on the other side of it Wellby says: ».A^.s soon as we had completed 
the descent we found a broad valley stretching east and west, apparently to 
eternity.* 

I’o a large freshwater lake, then completely frozen over, was given the name 
of Lake Lighten. There the grazing was good, and wild-geese, antelopes, and 
kulans were common. »On the 13th of June we camped by another salt lake. Brom 
the top of a pass we liad been rewarded with a very fine view of it, for the water 
under a cloudle.s.s .sky was of a wonderfully bright blue, backed as it was by ma.s- 
sive snow mountains, but detestable when near lor its uselessness. As we marched 
along its banks, the heat was intense, tlie maximum thermometer registering 105° 
in the sun, and although there was no fresh water to be seen, we found some by 
digging. ... In a little nullah we found three stones, which from the way they were 
placed showed that they had been used for a fireplace, but not at any very recent 
date, more likely two or three years ago. This was the first sign of mankind since 
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leaving Lanak La, and had probably been made by some nomads who had wan- 
dered in this direction.* A short distance farther on in the same latitudinal valley 
they crossed a number of very shallow freshwater lakes, the mud in the bottom of 
which was however so .soft and treacherous that a part of the caravan nearly got 
lost in it.» 'I'his ajipeared to be the nature of the .soil for some distance round the 
lake; we judged that its size varied in accordance with the rainfall. From this lake 
two routes were oiien to us, one running in a .somewhat northerly direction, through 
a good, grassy, watered valley, which we should have liked to have taken; but as 
the other route led almost due east, we took it, and perhaps made a wrong decision, 
for we came to a drietl-up country, with small .salt lakes, and had to dig deep in a 
dry river bed for water.* By this, although they were only 1 50 miles from Lanak-la, 
they had lost 18 out of their 39 caravan animals. Wellby gives the following 
characteristics of the country as he saw it from a hill in that locality. »South-east 
of us lay a fine range of snow-mountains, and I reckoned that if we could manage 
to steer just north of these, there woukl be no more difliculty about water to annoy 
us. All the ranges, large anti small, .seemed to run east and west, and it struck 
me how much more difficult, for this reason, it would be to traverse 'I'ibt't from 
north to south. Directly .south of us, some sixty or eighty miles off, was another 
magnificent snow-range with enormous white peaks. Some six or eight miles south- 
east was a dark blue salt lake, with two other smaller ones nestling close to it, 
and in the nullah immediately south of us grew grass which, for this country, was 
rich. Far away to the north again loomed another mighty snow range.* 

After that they cro.ssed over an easy pass in the latitudinal valley, 17,000 feet 
high, and then approached another saltwater lake, which was frozen in the middle 
only. 'I'here a flock of wild-geese were re.sting. As wild-geese are mentioned pretty 
freijuently by various travellers in connection with the freshwater lakes of 'I'ibet, it 
may be assumed that they cross over the highlands by .several diffi;rent routes. 

'I'he following remarks by Wellby are fairly characteristic of the highlands of 
Tibet: — »A climate like this at such a height struck us as truly marvellous. After 
seventeen degrees of frost by night, we found ourselves basking in the open in a 
temperature of 106 degrees, showing a variation of ninety degrees in the twenty- 
four hours. At 7 p. m. again, the thermometer registered as much as forty-eight 
degrees Fahr. . . . Owing to the impo.s.sibility of marching with the sun so power- 
ful, we decided to make two short marches each day, one of three hours in the very 
early morning, and the .second during the afternoon. . . . Our route, as far as we 
could make out, lay over a large open plain with but scanty gra.s.s, and far off we 
could see a hill standing out alone conspicuously, a useful landmark for us to march 
on to. Without a distinct feature to make for, the caravan would very often zig- 
zag down a broad valley and perhaps cover a mile or two more of ground than 
was necessary.* 

Between camp No. 35 and camp No. 36 they cro.ssed a not inconsiderable 
river flowing towards the north-east and north, which probably emptied itself into 
some lake. From the 29th June he notes that the lofty range to the north con- 
tinued to be distinctly visible, »and we conjectured it must be a part of the 
Kuen Lun.» 
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^During the night of the 2ncl July sonic snow fell. . . . We passed through a 
very barren, sandy country, so much so that it was no surprise to us at not finding 
the remotest trace of any one ever having been there before. . , . We passed 
through a sandy, stony country, with low ranges of hills on either hand, and fiirther 
off another large range running as usual almost east and west.» I'he 4th July 
they travelled down a pleasant grass-grown valley. 

During the succeeding days they travelled mostly towards the east through the 
big latitudinal valley; the country was desolate. By this the number of carai^an 

animals had dwindled down to fifteen. Camp 49 was made near a salt lake, elong- 
ated as usual from east to west. T'arther on we read: »I went on ahead, and so 

bare was the aspect that it looked as though we should never see any water or 

green again; everywhere the ground was incrustated with salt; all the nullahs were 
white with it, and to all appearance we were leaving bad for worse. » 

One or two days later they approached »the bed of a salt lake partially dried 
iip.» The animals almost perished in the soft marshy ground. »lt is impossible to 
picture such a barren land as we were in, and it seemed as though there would 
never be an end to it as long as we pursued our eastern course. » I'hey en- 
deavoured therefore to strike a more northerly route, but only succeeded in finding 
a fresh salt lake. At last however they did discover grass and water. 

At Camp 51 on the loth July, strange it may sound, Wellby abandoned one 
or two of his men and a horse, as well as all the provisions they were able to do 
without. He states that his reason for doing this was, that the men were unable 
to keep up with him any longer. Farther on his other attendants, except three, 
ran away from him and w^ere never heard of again. I subsecjuently found these men 
in a very reduced and exhausted condition in Tenkar, where they were supporting 
themselves by begging in the streets. I allow^ed them to return with the men whom 
I dismissed in I'enkar, and having procured Chinese passes, they travelled along 
Chinese routes back to East Turkestan. 

After that the country proved somewdiat more favourable for the travellers and 
occasionally they came across water and grazing. On the 13th July they rested 
beside a couple of small freshwater pools. On the followu'ng day one oi the tnules 
was very nearly suffocated in the soft ooze around a freshwater lake. Very often 
they had to cross at right angles over a number of small watercourses (nullahs) 
streaming down off the mountains to the north or south. Occasionally we read about 
violent tempests from the north. I also experienced similar storms in northern and 
eastern Tibet, although they form an exception to the usual wind, w^hich blo\vs from 
the west. At Camp 56 they found good grazing. The ground was frequently made 
still softer by the snow that fell. The shores around the lakes in that part of Tibet 
are at that season of the year, the latter half of July, often very soft. For instance 
we read, »We halted by a lake whose water tasted very nearly fresh, but the banks 
were so treacherous that it was a hazardous undertaking to get close to it, and 
after our precious experience we preferred digging instead. One characteristic trait 
of the climate of the highlands, a trait which I also observed on several occasions, 
is that you can often see the storms, with their dense masses of cloud, drifting past 
you to the north or to the south without their touching you. Wellby, speaking of 
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them, says, »Throughout the day storms continued to rage around us amidst the 
adjacent hills, but, fortunately, none fell actually over us.». On the 20th July he 
writes: »the whole country appeared to be changing for the better, . . . everywhere 
there was more grass growing. . . . We were, too, making a very gradual descent^ 
and felt convinced that, with such natural signs, we must before very long hit upon 
streams which would lead us to some sort of civilization. » 

The following information is important for the mapping of Wellby's route. »Just 
after leaving Camp 62, we were all struck with w^onderment at finding a track 
running almost at right angles to our own route. It was so well defined, and bore 
such unmistakable signs of a considerable amount of traffic having gone along it, 
that we concluded it could be no other than a high road from Turkestan to the 
mysterious Lhassa, yet the track was not more than a foot broad. Our surmises, 
too, were considerably strengthened when we found the entire leg bone of some 
baggage animal, probably a mule, for still adhering to the leg was a shoe. This 
was a sure proof that the road had been made use of by some merchant or 
explorer. ...» 

This route was, as Dr. B. Hassenstein showed on the general map to my 
former journey, none other than the track made by Dutreuil de Rhins^s caravan of 
1893 and by Littledale’s of 1895. I said in Vol. Ill, that my Camp No. VIII 

in the 1896 journey was on Littledale\s route. From that point he travelled south 
by precisely the same route that Dutreuil de Rhins and Grenard had used two years 
before. I'he point at which Wellby and Malcolm intersected their route lies im- 
mediately south of the lake which Grenard calls Lac No. 4. From that point De 
Rhins and Littledale diverged, the former travelling south, the latter south-east. 
Fortunately the signs of their passage were still so distinct at the time of Wellby’s 
journey, that they afford an excellent means of checking his route on the map. 
We shall return to Lac No. 4 when we come to deal with Grenard's journey. 
Wellby, who intersected it in its southern part, says of it, »A mile or so farther on 
we came to tlie dried up salt bed of a very ancient lake. The salt was in every 
sliape and form of crustation, and the whole lake for several miles across was divided 
up into small squares with walls one to three feet high, rugged and irregular. The 
going across this was troublesome and arduous. . . .» Further on: »The following 
morning wt: came to a most dreary-looking region, ornamented only with a big salt 
lake, without any vegetation or kind of life, making us eager to get across such a 
solitude. » 

On the 27th July they forded a river flowing towards the north and coming 
down from a mountain range stretching east and west and overtopped by big snowy 
peaks, from whose glaciers and snow-fields a number of brooks gathered into the 
principal river, which itself empties into a lake of medium size. In that region the 
grazing was excellent. There too they found three .stones arranged in the form of 
an old fire-place. After that they travelled towards the east-south-east, still in the 
same immense latitudinal valley, which is separated by the Koko-schili mountains from 
the latitudinal valley that lies to the north of it and in which I travelled a month 
later, bearing in this same locality also east-south-east. On the 31st July they forded 
a smaller stream, which came off the snowy mountains ju.st mentioned and emptied 
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itself into a large salt lake, along the southern shore of which they travelled. Oft' 
the snowy range to the south a great number of brooks run down into this lake. 
The surface adjacent to these was usually excessively soft and treacherous. At the 
eastern end of this lake Wellby intersected Bonvalot^s and Henri d ’Orleans’s route of 
the 1st January 1890. The rainy season had already begun, and Wellby says, 
»Soon after dark rain began to fall; it rains, as the saying goes, cats and dogs, 
such as we had never seen it rain before.» East of the great salt lake came a 
region with excellent grazing, good water, and any number of antelopes. Wellby 
then speaks of »a kind of oasis on rising ground»; similar small patches of vegetation 
occur also in other parts of Tiljet. Curiously enough, at one of their camps in this 
region eight mules died in one night, due, Wellby thought, to their having eaten 
some poisonous herb. After that he was left with only^ three caravan animals, d'here 
too the ground was soft and marshy. »Although we selected the nullah that afforded 
the best road, still at each step the poor mules sank into the mud above their fet- 
locks, and sometimes they sank down altogether, when the load had to l-)e taken 
off, the animal dragged out, and reloaded. » 

In the eastward prolongation of the latitudinal valley they" passed numerous 
quite! small salt lakes. The lakes which I passed in the more northerly latitudinal 
valley were in general large. »As the mist lifted the day^ became warm and the 
thr(!e mules sank deepi^r than ever in the sodden ground. » On tlu! 15th August the 
travellers touched for the first time, and at an altitude of 4860 m., a river which 
has its sources somewhat farther west and which they' then followed for several day s 
eastwards. »d'he river had swollen considerably, and flowed strong and deep, as 
though on some errand of weighty" importance, d'he water was stained to a dull red- 
dish colour. Speaking of the same river lower down, Welll:)y says, »the river flowed 
thigh deep with a swift current, and was thirty yards broad. \V 1 ien first they struck 
this stream, Wellby tells us that he took it for the Ma Chu. I It! It^llowed it all 
the way down to its mouth in a large freshwater lake. ^^As we proceetled we dis- 
covered we had marched into a cul de sac. On our right hand our roatl was block- 
ed by" the river, now increased to double its size. In front of us stn^tched a fine 
freshwater lake, while on our left lay" an arm of this lake, covering a distance of 
some miles to our rear. There was, under these circumstances, no alternative left. 
I should either hav"e to cross this arm or march all the way" round it. Ihe lust 
plan I attempted, but to no purpose, for the soil of the lake was too soft. . . . 
I'he grassy slopes with flowers and vegetation eventually^ rose! into high hills, which 
again were backed by" snow-capped peaks. On the south side ol tlK! lake a vast 
plain extended to distant mountains.)) 

Under almost precisely^ similar circumstances 1 too was compelled a month 
later to make a similar detour at a lake of nearly^ the same shape and size as 
Wellby's, and lying parallel to it, that is to say, stretching from west-north-west 
to east-south-east, but situated 60 or 70 north-north-east of the lake which Wellby 
encountered. My lake was also entered by a river coming from the west, although 
it was a smaller stream than Wellby ^s, and its course I followed down to its mouth, 
and afterwards had to make a circuit round its western arm. Iheie exists howevei 
this essential difference between the two lakes: whereas my lake was a salt .self- 
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contained basin, Wellby’s was fresh. Immediately east of the latter begins the 
Tschumar or Namchutu-ulan-muren. Wellby, after marching for some days beside 
this, turned away from it into eastern Tsajdam, Koko-nor, and Tenkar. In so doing 
he intersected the routes of Rockhill, Prschevalskij, and Krishna successively, and then 
gradually worked his way into regions that are relatively well known. 

Wellby cannot however be considered to have solved in a satisfactory way the 
interesting hydrographical problem which here confronted him, namely the question 
as to where the sources of the 'I'schumar really are situated. For three days he 
marched along the northern shore of the freshwater lake, and then he says, under 
date 26th August, »A short distance from the lake we were lucky enough to strike 
another small stream, that took its rise from some of the neighbouring hills. Ihis 
stream flowed away in an easterly direction, sometimes sluggish, at others fairly fast. 
The water was clear with a sandy bottom, a few yards across, and only about a foot 
deep. In some places we could see numbers of tiny fish, which always made off 
at our approach. The banks of this little stream were sandy and grassy. We 
decided, whatever happened, to follow it. By so doing we knew we must be descend- 
ing the whole time, and what was more important still, we knew we should never 
suffer from scarcity of water. . . . We made a double and pleasant march along 
the stream, which all the time was increasing in volume.* 

On the 29th August, thus barely three days after they left the lake, we are 
told that the river was so big that it would have been rash to attempt to ford it. 
Several days lower down Wellby fell in with a party of Tibetan traders, from the 
chief of whom he gleaned a good deal of information. » 1 o our great astonishment 
and delight he informed us that the name of the river where we had first seen his 
camp was no other than the Chu Ma, the very one we had been in search of. 
Without being aware of it at the time, we had actually discovered the source of 
the Chu Ma just after leaving the beautiful freshwater lake. We had also followed 
its course for nearly twelve days, a distance of about 1 20 miles. I his river is 
also known to the Tibetans as the Ma Chu, and to the Mongols as the Nap- 
chitai-ulen.»* 

But though this brief description leaves us in uncertainty as to the exact situation 
of the source of the Tschumar, the map on the other hand makes the position quite 
plain. It is shown as starting a few miles east of the north-east corner of the lake; and 
that there may be no doubt about it, we read there the words, »Source of Chumar*. 
Wellby is clearly of opinion, that the river has no sort of connection with the fresh- 
water lake. Nevertheless everything seems to point to the river being an effluent 
from the lake, or more correctly speaking, the lake is merely a vast expansion of the 
river, and its true source mast be looked for a long way farther west, in the vicinity 
of Wellby’s camp of the loth August. From that locality, which lies at an altitude 
of 5060 m., the river flows steadily east until it empties itself into the lake, the 
altitude of which is 4800 m. There are one or two little irregularities in the air 
titudes on the map which ought to have been eliminated, for between Camp 90 and 
Camp 91 the river is made to flow 50 m. uphill! Camp 97 lies at an altitude df 

• Through Unknown Tibet, by M. S. Wellby, pp. 60 — 203, 
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4790 m. or 10 m. below the level of the lake; the position is only 7 km. east of 
the lake and between the two there is not the slightest indication of a pass or 
threshold. It is not probable that a river, which only two days farther down is so 
large that it could not be forded, can arise without cause shown out of the level ground 
within such a short distance of the lake as these sev^en km. No, it is quite evident that 
the river forms the direct outflow of the lake, and this inference is confirmed by the 
statements, that the water of the river is clear and that of the lake is fi^esh. Dr. B. 
Hassenstein was also of the same opinion, when he traced out Wellby^s itinerary 
on' the map showing my journey of 1896; for in direct contradiction of \Vellby\s own 
map, he depicts the river as issuing directly out of the lake. It is however interesting 
to learn that Wellby’s latitudinal valley drains seawards 180 or 190 km. farther west 
than the latitudinal valley which I followed. 'I'he sharp bend which the river makes 
to the north is also noteworthy. This occasioned W'ellby’s caravan some difficulty, 
in that the river there cuts its way through the Koko-schili, and enters the latitudinal 
valley on the northern side of that range, 'bhis is at any rate the impression con- 
veyed by Wellby^s map; but the country is still too little known to allow of safe 
conclusions being drawn. 

The adverse remarks which may be made with regard to Wellby's journey, 
namely that his purely geographical information is too curt; that he miscalculated 
his eejuipment, his provisions giving out before the journey was half done; that he was 
unable to manage his people, for while two of them were without more ado left 
behind in the most pitiable condition, several others ran away and met with no 
consideration when they returned, but had, as they themselves told me, to support 
themselves on wild garlic and grass until, more dead than alive, they chanced to tall in 
with a Tibetan caravan — all these things are outweighed by the energy and boldness 
with which the expedition was led, and by the geographical results obtained, namtily 
a fairly good map of the route followed, determinations ol absolute altitudes, 
a brief description of the most inaccessible and till then quite unknown parts of 
Tibet, and so forth. From Wellby's description we are able to deduce the following 
physico-geographical features. Once fairly embarked in the gigantic latitudinal valley, 
down which he travelled until, he struck the Tschumar river, a valley bordered 
on Both sides by parallel mountain-ranges, he had no difficulties worth speaking 
about to contend against; at all events he encountered no difficulties of the kind that 
are occasioned by abrupt changes of absolute altitude. 1 o his determinations of 
altitude we shall return lower down when 1 come to compare them with my ow^n and 
those of other travellers. He had only to cross, just as I had in the next 
latitudinal valley to the north, over the flat transverse thresholds or sills w'hich 
separate ’ the different self-contained basins one from the other. He remarks with 
perfect justice, that it is incomparably easier to travel across 1 ibet from west to 
east or vice versa than from north to south. In the former case you march beiioeen 
the mountain-ranges; in the latter you have to go over them all. He might also 
have added, that it is easier to travel from west to east than from east to west, 
as I did in 1901, for then you do not have constant westerly storms to face. 
Wellby has also noticed the relatively insignificant upswellings of the I'ibetan high 
plateau; he employs very often the term »hilh instead of the term »mountain». 
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When however he did come across true snow-clad mountains with dominating 
peaks, he does designate them, both in text and on the map, by the proper term. 
In this respect the relief is clearly of the same character in the part of Tibet through 
which he travelled as it is in the regions which I explored; that is to say, the mount- 
ainous parts that bear glaciers and perpetual snow project like islands above the 
otherwise more gently undulating surface of the highland »oceam. 

When we consider that portion of Wellby’s journey which falls within the high 
plateau proper, we find that thci country in the west is in general more deficient in 
water, more desolate, and salter than it is farther east. My own observations ma<le 
on the way between the Naktsong-tso and the region immediately east of Tsanger- 
schar was prett\’ much the same. 'On the whole however Wellby’s latitudinal valley 
would appear to be richer in grass than my latitudinal valley of 1896; this may be 
due to the more northcTly position of the latu^r and its greater absolute altitude. 
Wellby, like all otluT 'filjetan travellers, observed that the salt lakes are shrinking, 
and in the case of some of them he speaks of distinct terraces. To those who do 
not know northern and central 'Fibe^t from their own experience, it must sound 
like a paradox whe‘n they read of himself and his caravan suffering from want of 
water. One would expect that a mountainous country with such stupendous altitudes 
would be the very last to suffer from lack of water; and yet such is the case. In 
this respect western I'ibet is more unfortunately situated than eastern ril)et, and the 
northern half of the highlands more than the southern. The actual high plateau is 
in some localities little better than a desert. 

However here, as in other parts of the country, the rainy season comes during 
the latter half of the summer, and the farther Wellby penetrated towards the east 
the oftener does he speak of violent rains, frequently occurring in short, sharp squalls, 
followed by hail and snow. At the same time it must be observed, that not only 
are the rains heavier in the east, but the rainy season as a whole is more definite 
and so to speak more concentrated than in the west. He speaks also of continuous 
— ‘ in fact of almost daily — storms of great violence, at the same time telling us only 
exceptionally where these storms came from. F'ortunately we know from our own 
and other travellers’ experience, that they blow from the west; we know that 
northerly storms also occur, although these are seldomer. 

Wellby likewise complains very often of the soft nature of the ground, and of its 
being incapalde of supporting the weight of the caravan animals, and this contributed 
more than anything else to destroy his caravan. But with regard to this the only reflec- 
tion he makes is, that a night’s fall of snow, covering the ground to the depth of 
four inches or more, renders the surface very much worse the following day; for 
when the snow melts, the water penetrates into the already softened ground. 

It is notewortly, that Wellby and his caravan were affected to such a degree 
by the intense insolation that they were forced to rest during the heat of the day 
and make their daily marches in two instalments. I confess I have never suffered 
to that extent from the hot sun even on still summer days, and moreover look 
upon it as double toil having to encamp and load up twice in the course of one day* 
But possibly the climatic conditions are in this respect more pronounced in the part 
of Tibet which Wellby visited than in other parts of the country. 
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JOURNEYS OF BONVALOT, DUTREUIL DE RHINS AND 

GRENARD. 


1 now pass to a consideration of thti journeys of those travellers who have 
crossed the central highlands of Tibet from north to south Ijefore me, namely Bon- 
valot and Prince Henri d’Orleans, Littledale, and Dutreuil de Rhins and Grenard. 
Beginning with the first of these, I would observe that Bonvalot’s journey, as a 
piece of exploring work, takes a very’ high place. He was the first who travelled 
right across the whole of 'Hbet from north to south, surpassing in this respect all 
his Russian predecessors. He travelled during the winter (1889 — 90) and so had 
the inttMise cold to contend against; but on the other hand the ground was every- 
whcrc frozen, and, according to my experience, this advantage is so great as to out- 
weigh both the discomfort of the cold and the absence of grazing. Geographically 
his account of his travels is poor, Grenard’s account being immensly superior, and 
even Wellby’s is in some ways better. Bonvalot’s book was written for the general 
public, who are not interested in geographical matters, but only care for picturesejue 
and exciting incident. Bonvalot’s altitudes are not always completely reliable; 
they strike me as being generally much too high, and in one or two places in 
northern Tibet errors of close upon 1000 m. can be proved. For the country south 
of Kum-kol Bonva.lot’s altitudes must however be accepted in the meantime. His 
map conveys a fairly good general idea of the orographical structure, the prevailing 
east-west direction of the mountain-ranges and of the broad latitudinal valleys be- 
tween them standing out with especial distinctness, though he calls the latter mis- 
takenly »plaines^ With regard to the directions of two or three of the ranges one 
may however entertain a certain amount of doubt. His caravan started from Ischark- 
lik on the 17th November, and on the 17th February it approached the point to 
the south-east of the Tengri-nor where his farther advance towards Lhasa was pre- 
vented. Thus it took him three months to traverse the Tibetan highlands. I may 
pass over the first part of his journey, having already touched upon it in vol. III. 
In what follows I will quote a few specimens of Bonvalot’s manner of describing 
that part of Tibet which he visited, and will begin with the 12 th December and 
the country immediately south of the Kum-kol-darja. The thermometei was then down 
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to — 28® (C.) and the wind was blowing fiercely from the west. During the greater 
part of the journey they were able to follow the trail of a Turgut pilgrim caravan, 
a proof that the Mongols did, at any rate at that time, make use of the direct 
route to Lhasa across the highlands, though I never succeeded in gaining confirmation 
that that route is still used. I consider it however unlikely, for the Mongols seem 
to prefer nowadays the more convenient detour by way of Tsajdam. Under date 
the 13th December Bonvalot says — »a peine sommes-nous en marche que le vent 
d’ouest se met a souffler. I /atmosphere est empoussiiiree de suite; cela suffit a 
nous empecher de voir loin et nous enl^ve tout sujet de distraction. Nous sommes 
sur un plateau ondule s’elevant vers Touest, ou il est borne par un chainon sablon- 
neux.» From this we may deduce the important conclusion, that when the wind 
blows hard in winter, the atmosphere may be filled with dust, and even with fine 

sand, and from it are formed the sand-dune areas which occur in that particular 

locality. 

After that they travelled up beside the Pitelik-darja and plunged in amongst 
the parallel ranges of the Arka-tagh system. With re^gard to the weather on the 
19th December we read — »le minimum de la nuit a ete de — 28 degres. II est vrai 
que le ciel est convert et que nous allons avoir de la neige. File tombe en effet, 
mais granuleuse, fine et pendant quelques minutes seulement,» and on the next day: 
»Vers cinq heures du matin il tombe un centimetre environ de neige, toujours fine 
et granuleuse comme du gresil. Et la temperature s’eleve un peu, le ciel reste 
convert, puis un vent sud-ouest s^eleve et le soleil apparait. Le minimum de la nuit 
a ete de — 32 degrds.» 

^ On more than one occasion Bonvalot speaks of volcanoes; we may take it that 

in so doing he was misled, as Littledale was, by the conical, volcano-like shape of 

certain of the mountain peaks. The occurrence of tufif, which is pretty general on 
the highlands of Tibet, does not unconditionally warrant the use of the term volcano. 
It is in this light that we are to understand the following observations ainder date 
22nd December; the traveller was then in the »Plaine des Laves», a latitudinal val- 
ley lying immediately north of the main range of the Arka-tagh: »Apres avoir de- 
passe quelques contreforts sablonn^ux, nous sommes dans une grande vallee s^eten- 
dant du nord-ouest au sud-est. Au sable parseme de touffes d’herbes succedent des 
surfaces lines et pierreuses qui semblent avoir ete lavees par des eaux torrentueuses. 
Sogdain a droite, a Touest, 1 ^ ou la chaine que nous avons devant nous parait s^unir 
a celle que nous venons de quitter, se dresse comme le sosie du Stromboli tel que 
je Taper^us pour la premiere fois, en cinglant vers la Sicile. C^est une veritable 
evocation. Baissant les yeux, je vois que le lit des ravins que nous traversons est 
noiratre et seme de laves, et nous campons dans la »Plaine des Laves». Juste k 
Touest, le volcan laisse tomber son long manteau a traine. Nous le baptisons in- 
stantanement du nom de Reclus, le plus grand des geographes frangais, a qui cette 
decouverte fera plaisir. A Test, au milieu de pics blancs, dornine un g^ant de plus 
de yooo metres, que nous appelons du nom de Ferrier.» In the geological appen- 
dix we find the two following diagnoses of rock specimens taken at this camp: 
*Roche amygdaloide avec grains de quartz et enduit ferrugineux,» and »Roche 
amygdaloi'de avec grains de quartz dans les cavites.» 
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December 23rd: »A nos pieds, encore des scories, des laves, un sol noiratre. 
La montagne s’ouvre largement pour nous recevoir, et se resserre a mesure (jiron 
avance. La route est bonne pour les chameaux, molle, poussiereuse, seniee de miettes 
de schiste.» Speaking of the next parallel chain, which likewise belonged to the 
Arka-tagh system, he says: »Sortis de la goulette, ayant franchi encore une chaine, 
celle de Niaz, nous revoila dans une vallee analogue a celle ’des Laves’, mais moins 
longue, moins large, et s’^tendant surtout vers I’est. Des lacs, qui sont parfois des 
depots de sel, paraissent geles. Ce sont encore des lits desseches de torrents, des 
collines nues, des orongos qui errent; toutefois la neige est arretce dans quelques 
crevasses. C’est la scule modification que subissc Ic paysage, il ne varie guere 
dans cette region. Et comme le ciel est brumeux, notre horizon est borne.» To 
the two vast mountain-ranges, which he names on his map Mts Kouen-Lun and Mts 
de Niatz, Bonvalot has given a quite erroneous longitudinal direction; probably this 
is due to the fact that the atmosphere was generally not clear. According to him 
these two ranges stretch from north-west to south-east; whereas in actual fact they 
extend from west to east, and this is the direction that Dr. Hassenstein has given 
to them on my general map in PHermann s Mitfeilungen, on which the northern 
part of Bonvalot’s itinerary is entered. Although the »Mts Kouen-Lun» are indicated 
as the second biggest range that Bonvalot encountered in the course of his journey 
across Tibet, the useful figures showing their altitude are here conspicuous by their 
absence. 

On the 25th December we read: »La neige tombe. Toujours des petits lacs 
du sel, des collines sablonneuses. Une passe succede a une autre passe. Lorsque le 
ciel est clair, on voit a I’infini des montagnes, des montagnes entremelees de pics, 
de glace et de neige. La neige tombe presque chaque jour, mais en petite quan- 
tite; le vent souffle du sud-ouest et nous perdons tout juste. Le 29 decembre, le 
vent est d’ouest et nous ne sommes pas mieux, car nous allons droit au sud a 
travers une plaine nue. Nous campons au milieu des laves, au pied d'un volcan 
auquel nous donnons le nom de Ruysbrock ou Rubruquis.» 

On Dec. 30th: »Au nord-ouest, un volcan se dessine nettement, dans une 
bonne pose, bien eclaire, au souhait d’un photographe. II laisse pendre une belle 
chape bien plissee, surmontee d’un col d’hermine blanche, que la neige a laisse la. 
Pendant quatre heures nous trouvons des laves. Les plus grosses sont les plus 
dloignc^es du volcan, aupres duquel sont accumulees les poussieres et les miettes. 
Tout d’abord notre route est agreable. Elle suit un etroit ravin bien abrite oil il 
fait chaud. Mais cela ne peut pas durer. Nous arrivons dans une steppe, et nous 
sommes accueillis par un vent d’ouest glacial. Avant que 1 ouragan soit a son 
paroxysme de fureur, j’ai le temps d’apercevoir I’ouest une grande chaine avec des 
pics blancs, 50 ou 60 verstes de la route.i 

Bonvalot describes in the following graphic and poetic language the results of 
the wind erosion and denudation, facts which he could not help observing: »La 
temp6te d^molit les collines erod^es, et les barkhanes des bas-fonds. Nous passons 
pr^s de masses faites de neige et de glace, que le sable recouvre. Les lois de la 
pesanteur s’exercent partout; en bas des pentes, ce sont comme des grains de mil- 
let; plus haut, une poussiere qui forme des vagues que la temp^te enleve et qu elle 
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lance dans les airs ou bien qu’elle chasse a ras du sol en forme de rayons de ban- 
deroles qui se perdent au loin contre les talus, et sans cesse ces banderoles passcnt 
et repassent entre les jambes des chevaux. Puis ce sont des paquets qui nous aveu- 
glent completement, ou bien c’est une pluie de petites pierres qui crepitent sur nos 
vetements ainsi qu’une grele. Tout ccla est vraiment fantastique, et c’est a se de- 
mander si la terrc n’est pas en ddmence. Sommes-nous tout en haut de la planete, 
dans ces deserts jamais franchis, ou elle cache ses ateliers et ses laboratoires ? Est- 
ce ici qu’elle triture la niaticre avec rage? L’ouvrier ne vent peut-etre pas qu’on 
le voie a I’ceuvre, et il nous jette aux yeux cette poussiere. Quel curieux pays! 
quel etonnant spectacle que ces monts de sable se glissant sur la glace! Et quel 
maudit vent d’ouest!» It is evident, that the power of these westerly gales in rending 
the solid material from the mountain-sides and from the valleys, and in transporting 
it farther east, made a deep impression upon the writer of the passage just quoted. 
From it we obtain also evidence that this transportation of material takes place on 
a far greater scale and in a far higher degree in winter than at any other season 
of the year. Ronvalot often speaks of the atmosphere being charged with dust. 1 
for my part found it almost always bright in Tibet, and when it was thick, the 
opacity was caused by moisture and cloud. I have also seen reason to conclude 
that the disintegrated material which fills up the valleys and older depressions in 
situ is retained in the summer by the rainfall and in winter by the moisture of the 
ground, which causes it to freeze into a solid mass. But on the other hand there 
exist regions which in virtue of their relief are in a high degree proof against the 
retentiveness of moisture, that is to say regions in which the moisture runs away, 
and the surface consequently dries quicker. 'Fhis holds of course with especial force 
wherever the surface is convex; it is from such localities that the loose material is 
carried away by the wind. And in this circumstance we find one of the explanations 
of the great levelness of the plateau country. 

On the 1st January 1890 Bonvalot again speaks of volcanic phenomena: — 
»Nous sortons de la vallee sablonneusc pour camper sur des collines, a proximite de 
la glace et a I’abri du vent d’ouest. Des laves jonchent le sol, qui a la couleur 
d’une cendre noiratre. En cherchant d’oii viennent ces laves, nous apercevons aux 
environs beaucoup de cones tronques.» 

On 5th January Bonvalot says, not without reason: »Je n’ose plus decrire notre 
route. Elle est toujours la m^me, faite de montees et de descentes. Sa monotonie 
doit etre insupportable a quclques-uns de nos hommes. Une chose fait toujours partie 
de la route, c’est le vent d’ouest. Apres les nuits calmes, il souffle regulierement vers 
dix heures du matin. Aujourd’hui il est glacial comme d’habitude. Nous traversons un 
plateau, avec des creux et des reliefs, bien entendu, oil se voient quelques touffes d’herbe, 
du sable, des laves et de nombreuses trace de yaks, de koulanes et d’orongos . . . Les 
rebords du lac du Binocle sont converts de blocs de lave. Le niveau de I’eau a ete plus 
eleve. Il a baisse peu a peu ; on voit sur les berges six cercles enveloppant le lac et 
indiquant les Stages successifs. Nous n’en sommes pas siirs, mais nous croyons que dans 
ce lac jaillissent des sources chaudes, a peu pr^s au centre. Le 6 janvier, notre thernio- 
metre marque — 40 degr^s, temperature ^ laquelle le mercure gele. Toujours une brise 
ouest. Au nord-ouest, la bouche d’un cratere qui aura vomi les laves qui nous entourent.» 
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With regard to the salt lake of Montcalm he makes the following remarks: 
»I1 se desseche, car nous traversons un de ses anciens golfes ou il a depose par 
places plus d\m pied de sel.» Immediately south-east of the lake they came across 
»une large riviere gelee», which they suspected to be a head-feeder of the Yellow 
River. C^n the 14th January he speaks of ice-capped mountain-peaks of at least 
8000 m. high, clearly an exaggerated estimate. Tlie following passage is especially 
interesting, for it evidently refers to the great range which 1 crossed over immediately 
north of our headquarters at Camp XLIV, that range being probably the continuation 
of the Tang-la. »Le 15 nous franchissons la passe, d^environ 6000 metres, en sui- 
vant line pente douce. A Touest, nous voyons descendre des glaciers vers une 
large vallee que nos suivrons et ou la glace sera notre chemin. Des pics blancs 
se perdent dans la brume; nous estimons leur altitude a 8000 metres an moins. 
Dans toute cette region, les petits lacs, les etangs sont nombreux. Les collines de 
terre nieuble portent la marctue de la fonte des neiges et du stqour des eaux: elles 
ont cette Trisure' et cette bouillie speciales cpi'cn observe a la surface du sol oil la 
neige a fondu lentement et d'ou Teaii s’est ecoulee par gouttes comme dhm eponge 
qui seche. Tons les bas-fonds ont recueilli cette can, ainsi que le temoigne la glace.» 
To this vast range Bonvalot gave the name of Mts Dupleix, and it is there that 
he erroneously assumes that one of the sources of the Jang-tse-kiang is situated. 
It seems to me extremely improbable that the pass by which he crossed over the 
range can have an altitude of 6000 m. 

'Fhe next observation that I quote is exceedingly strange and incomprehensible: 
»Le 1 8 janvier, nous voyons des singes traverser la riviere ('Riviere des Singes') 
sur la glace et se jouer sur les rochers des berges. II nous est completement im- 
possible d’en tuer un seul. Ce singe est de petite taille, son pelage est roux, sa 
queue imperceptible, sa tete petite. Cette decoiiverte nous egaye tons, elle excite 
I’ardeur des chasseurs.* That apes do exist in western China is indeed known; 
Kosloff came across them during his latest journey; but we have neiver before had 
reports of apes on the high plateau of Tibet, especially at a time when the thermo- 
meter is down to — 40"^ C., as it was on that particular day. Perhaps what Bon- 
valot saw were nothing more than marmots out lor a little run in the open. 

Immediately south of this river Bonvalot observed the same phenomenon which 
I have described as occurring at Teinirlik and at Mus-kol in Pamir, namely the 
formation which 1 have called by analog)^ »ice voIcanoes». »Nous approchons de ces 
pointes blanches: ce sont des cones de glace ayant 6 a 7 metres de diametre, hauts 
comme un homme et parsemes, a la surface d'un veritable cristal, de quelques-uns 
des graviers de la plaine. Ces blocs sont fendus perpendiculairement comme certains 
fruits trop murs. Nous sommes devant des geisers geles; ils se sont converts de 
cette calotte solide le jour oil leur force de jaillissement n'a pu lutter contre les 
gelees.» His explanation is of course incorrect: these ice elevations are formed by 
springs that gush up out of the ground, the water from which freezes in successive 
superimposed layers until these reach a certain height, and this depends in the first 
place upon the upward force of the spring and in the second upon how far the 
winter is advanced. If the »crater* becomes stopped up by the ice, the water seeks an 
escape at another spot, and that again imposes a limit upon the height of the ice-cone. 

Hidin^ Journey in Central Asia.' /K. ^3 
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Bonvalot forded the Satschu-tsangpo. This river is identical with that to which 
he gives on his map the name of »Gde. Riviere (gelee)»; it is represented quite 
correctly as flowing towards the south-west. But the text, unfortunately, affords no 
information of value with regard to this river, nor do we learn even approximately 
how much water was flowing underneath its covering of ice. 

About the salt lake of Burben-tso we arc told: »Le Bourbentso est une 

vaste saline enveloppant un reste de lac, si Ton conclut de ce qu^on voit sur les 

rives. Au bas dt^ la terrasse qui fut pcut-etre autrefois la berge ou Teau venait 

mourir, nous trouvons alignes les tas que de nombreux chameaux ont laisses la,» 

Here again, then, we have an instance of a lake that is drying up. The camel 
tracks along the shore were those of a caravan of 'rurguts. 

Bonvalot describes in the following words his impression of the Tengri-nor 
and the mountain-range on its southern shore. »A nos pieds scintille un beau miroir 
d’argent, arrondi et prcnant la forme ovale entre des falaises, a Toiiest, d’ou descen- 
dent des promontoires qui decoupent des golfes. Au siid-oucst, le lac tourne une 
colline et s’etend plus loin. Cette colline fait-elle partie d’une lie ou d’une presquMe? 
Nous ne pouvons le dire. Iai Ningling Tania attire plus longtemps nos regards. 
Cette chaine developpe devant nous son arete poudree de neige et nous barre par- 
faitement rhorizon. On est surpris de la regularite — de raltitude presque egale a 
WxiW — de cette suite de cimes surmontant des contreforts qui s^abaissent vers le lac, 
bien alignes comme le pourraient etre les tentes dhine armee ... A mesure (lu’on 
avance vers le sucl, le lac semble s’elargir et grandir aussi dans la direction du sud- 
ouest, et, comme la brume nous empeche de voir sa fin, il prend rimmensite dune 
mer sans rivage.» 

From the Tengri-nor the journey was continued via Batang to Tonking.* 

Bonvalot describes in graphic terms the extraordinary uniformity of the Tibetan 
plateau, the never-ending succession of relatively low mountain-ranges that have to 
be crossed over, and the broad latitudinal valleys, with their dried up salt lakes, that 
intervene between them. From his description we get the impression that the amount 
of snow-fall in winter is not altogether so unimportant; the snow is dry and fine- 
grained, and the wind drives it like flour along the ground. Bonvalot found at 
any rate more snow on the central I'ibetan plateau than I found in western Tibet. 
Westerly winds predominate as at other seasons of the year and from his description 
they are often very violent. On the other hand he records that the nights were 
almost always still, which agrees with my own experience. It is in die winter that 
the transporting power of tlu* wind is most active. 

I will now proceed to give some extracts from Grenard’s account of the im- 
portant Journey which he and Dutreuil de Rhins carried out in the years 1890 — 95. 
In 1892 he travelled from Kerija via Polu, Kerija-kotel (5550 m.), the Jaschil-kbl, 
the Sumdschi-tso, and the Panggong-tso to Leh, and returned over the Kara-korum 
pass. After leaving Polu they travelled in part over the same ground as Carey 
and Dalgleish before them. Subsectuently Wellby also came into touch with their 
route. Grenard describes the north-west of the Tibetan high plateau as an excessively 

* Gabriel Bonvalot, De Paris au Tonkin a tr avers le Tibet Inconnu^ pp. 17 1 — 261. 
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barren and desolate country. The Jaschil-kol made an agreeal3le break in tlie mono- 
tonous scenery. »Depuis ce lac, qui est a deux journees de la source du Keria 
daria, on suit une serie de longues vallees et de cirques au sol rougeatre, resserres 
entre des chaines de montagnes dont les sommets et les flancs septentrionaux seuls, 
a partir de 5500 a 5600 metres, conserv’^ent leur rnanteaii de neige et derriere les- 
quels, vers le sud, se montraient les citnes des gang-ri on glaciers, cjui forment une 
troisieinc chaine, a peu pres parallele a rOustoun tagh et a TAltyn tagh. 

The real journey across the plateau of Tibet was begun in tlie autumn of 
1893, the start being made from Tschertschen and the goal being the Tengri-nor, 
the same point at which Bonvalot was forced to turn back. Thence the journey was 
continued to Peking znd the Koko-nor. Speaking of the sources of the Kara-muran, 
Grenard says: »Le 27 septembre, nous arrivames au bord et non loin de la source 
de la branche la plus importante et la plus meridionale du Kara moiiren. Les 
origines de cette riviere etaient des lors completement reconnues. Sa vallee, haute 
de 5200 metres, large de trois kilometres, au fond uni comme un planches, est, 
ainsi (jue les autres vallees de TArka tagh, de nature schisteuse, absolument aride 
et deserte; pas une touffe d’herbe, pas une trace d'animal, pas un vol d’oiseau, rien 
qu’un peu d’eau qui court, agile et claire, sur les galets plats. Pres de nous, a 
notre gauche, se dressait une masse colossale de neige et de glace, puissamment 
etablie sur sa vaste base, elangant a 7360 metres son pic le plus eleve. C’est le 
point culminant non seulement de la chaine, mais probal)lement aussi de toute la 
region entre le Turkestan et rHimalaya.» His impressions after crossing tlu^ Arka- 
tagh he describes in the following words: »Le prochain jour de marche nous con- 
duisit au sommet d’un col de 5550 metres sur la ligne de faite de I’Arka-^gh. 
Ce lie fut point sans quelcjiie battement de creiir que nous plongeames les regards 
de Tautre cote; car si notre bonne fortune nous avait permis de nous frayer un 
passage a travers la premiere des chaines qui nous separaient du 'Hbet, rien ne nous 
garantissait, puisquhl n’y avait jamais eu de route par la, que nous ne verrions pas 
se dresser au dela une barriere definitivement infranchissable. Nous fumes rassures 
en decouvrant au-dessous de nous un plateau large de 25 milles, ferme au midi par 
une ligne de montagnes aux sommets presque regulicrement decoui)Cs en jjointes, 
frangeant le ciel dhine dentelle blanche, mais au milieu dcsquelles, droit en face de 
nous, se dessinait nettement une passe qui semblait nous attendre. Ce soir-la nous 
campames done de bonne humeur au pied meridional de 1 Arka tagh. Rien n est 
plus caracteristique de ces pays de la Haute Asie c|ue ce cjue nous apercevions de 
notre tente, cet immense plateau desert etendu entre deux murailles neigeuses. Le 
sol, (jui, vu d un point eleve, parait presque plat, est en realite bossue de monticules 
et de CQllines, coupe de ravins generalement sans eau, creuse d une foule de de- 
pressions oil se cachent autant de mares vaseuses, humbles satellites du grand lac d azur 
infiniment tranquille, qui reflete le soleil ou les nuages et nulle autre chose. La terre 
est gerc^e par la gelee, de couleur bise, a peine relevee de loin en loin par une 
plague neigeuse ou par une petite tache jaunatre d herbe, rude et courte, et, la bas, 
dominant tout, les ^normes montagnes de neige, aux formes lourdes et ramassees, 
comme accabl^es sous les poids de leur solennitiJ morne, achwent rimpression d ennui 
desole que donne ce paysage hostile i la vie.» 
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And with regard to the country farther south he says: »Le 14 octobre, nous 
recomniengames la travers^e d\ine puissante chaine de montagnes presque egale h 
TArka tkgh. Sur ses pentes septentrionales, quelques oignons sauvages croissaient 
jusqu’ci pres de 5300 metres d^altitude; au delil la sterility ^tait absolue. Le vent 
d^ouest, qui ne nous avait pas fait grace une heure depuis que nous avions franchi 
le Zarachou davan, fut plus terrible encore pendant les deux jours que dura le 
passage de cette chaine.^ 

Still farther south in 34*^ N. lat., he makes the following general reflections 
upon: »ces solitudes desolees et inflnies, dont la tristesse ne saurait s exprimer. 
Maintenant comme auparavant chaque jour on traversait de hautes vallees arides, 
on longeait des lacs bleus, on franchissait des cols converts de neige, et, chaque soir, 
on voyait devant soi de blanches montagnes dresser leurs masses majestueuses et 
glacees, des vallees s’etendre, monies et steriles, des lacs deployer Icur azur immo- 
bile et s’evaporer melancoliquement au soleil.» 

On the 2nd and 3rd November he notes: »Nous traversames deux cols (jui 
nous menerent dans une vaste vallee herbeuse, se dirigeant indefiniment vers le sud- 
est et s’etendant entre le versant meridional des montagnes dont nous sortions et 
une magnifique chaine neigeuse dont les pics se dressaient a perte de vue, resplen- 
dissants et ranges au cordeau comme une ligne de cuirassiers au port d’armes.» 

Dutreuil de Rhins’s expedition travelled along the north side of the Addan- 
tso, I'schargut-tso, and Selling-tso, the names of which he appears to have inter- 
changed; for he calls the first of the three Tschargad tso, the second Lac Sinueux, 
the third Gya ring tso. It is just possible that this last name is right, for we also 
find it in Bower, in the form Garing Cho. We have already seen that Bower also 
calls the Addan-tso Chargat Cho, but is on the other hand ignorant of the real Tschar- 
gut-tso. It is possible that by Tschargut-tso the natives — at all events, certain tribes — 
mean the two freshwater lakes which are connected by a short, narrow sound. About 
the Naktsong-tso Dutreuil de Rhins obtained no information; his route ran too far 
to the north. He did however hear the name, and with regard to it Grenard writes: 
»Nous voulions nous renseigner sur le Nag-tchang, dont parle la geographic chinoise 
et que Dutreuil de Rhins supposait etre une ville non eloignee . . . Nous apprimes plus 
tard que ce mot de Nag-tchang etait le nom du pays meme ou nous etions, dont 
le chef-lieu est Sen-djadzong, au sud des montagnes.» With regard to the three 
lakes first mentioned I will add what Grenard writes about them: »Le 13 novembre, 
nous campames au bord dhm grand lac d’eau douce, le Tchar-gad tso, qui s’^talait 
dans le fond d'un cirque de montagnes neigeuses dont les pieds baignaient dans les 
eaux au bleu vif, continuellement grondantes. La vue en etait fort belle et Dutreuil 
de Rhins la comparait i celle que Ton a entre la Bosphore et les Dardanelles par 
un beau temps dMiiver apres une tombee de neige. Le lendemain et le surlende- 
main, nous suivimes par un etroit sentier la cote du plus joli lac qu’on puisse imaginer, 
reserre, sinueux comme un serpent de saphir, chatoyant au soleil et tressaillant k 
la brise, exactement enchasse entre des parois marmor^ennes, se glissant dans des 
criques aux decoupures capricieuses, contournant des promontoires curieusement et 
nettement tallies, se prolongeant encore par derriere les rochers qui semblaient le 
borner. C’eut dte une promenade delicieuse si le froid n'avait ete si 4 pre. Le 16, 
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nous nous retrouvames dans un de ces paysages d^soles d'autrefois, dans une vaste 
vallee, couverte d’efflorescences salines, avec, au pied des grands monts btafards, 
un lac sale et pris par les glaces, qui s’etendait au loin, indefiniment niorne et 
triste. ’ C^etait le premier lac gele que nous rencontrions, comme aussi le plus grand 
que nous eussions encore vu. On Tappelle Gya-ring tso, nom qu’il rnerite par sa 
longueur exceptionnelle de cent kilometres. Gest sur sa rive meridionale que M. 
Bower fut arretc et oblige k retrousser chemin . . . Continuant notre marche, nous 
arrivAmes au bord m^me du Gya-ring tso. II neigeait et nous etions enveloppes 
d\ine brume dpaisse a travers lacjuelle nous nous dirigions a la boussole. Nous 
nous engageames ainsi sur la glace du lac, mais des cracpiements, accompagnes d'un 
tremblement de la surface, nous fit revenir precipitamment sur nos pas, et aprcs de 
longs tatonnements causes par rimpossibilite de distinguer nettement, dans Tobscurile 
blanche qui nous entourait, I’eau gelee de la terre ferme, nous reussimes a contourner 
le lac par Test, nous franchimes la glace d’un etang, traversames des collines et 
parvinmes au pied de la grande chaine, dans un vallon vert ou se detachaient en 
noir plusieurs tentes et la muraille vivante d’un gros troupeau de yaks domestiques. 
Ce lieu s’appelait Tag-sta pou (24 Novembre).» 

It is interesting to learn that the Selling-tso (Gya-ring tso) was frozen as early 
as the end of November, and this in spite of the lake being salt and of its large 
area. It is true the salinity is not very great; but one would expect that the lakes 
Addan-tso and Tschargut-tso, that lie to the west of it, both perfectly fresh and 
both very much smaller, would freeze before it does. In the end of November they 
were however open, while the Selling-tso, the biggest lake that the French expedition 
had hitherto encountered, was also the first frozen lake they saw. The explanation 
must lie in the depth. The part of the Selling-tso which 1 sounded was extra- 
ordinarily shallow, and if the depth throughout does not exceed a few meters, the 
water, being so slightly saline, ought by the end of November to be so cooled right 
down to the bottom that it needs but one or two still days and nights for a thin 
crust of ice to cover the entire lake, and by the middle of January and February 
this ought to reach a not inconsiderable thickness. In the T schargut-tso, in which 
we obtained depths of fully 48 m., a longer time will be required for the cooling 
of the water, and the ice will therefore form later. The same thing would appear 
to be true of the Addan-tso. 

The map of tlie French expedition, notwithstanding that it marks a vast advance 
upon Bowers map of the same region, does not show the hydrographical inter- 
relations of the three lakes in question. The expedition kept to their northern shores 
and was therefore unable to see the sounds that connect them. Grenard s sketch 
of the Addan-tso and the Tschargut-tso bears a very close resemblance to my map, 
and the isthmus between the two lakes is shown as very narrow, though not cut 
through by a river-arm. The western lake is represented as lying 50 m. higher than 
the eastern, whereas the real difference of altitude between them barely reaches i 
m. In Grenard^s Lac Sinueux it is easy to recognise my Tschargut-tso with its 
projecting peninsulas and deeply penetrating bays. The distance between the Tschar- 
gut-tso and the Selling-tso is as nearly as possible correct, but the river Jagju- 
rapga, the stream which carries the water from the former into the latter, is wanting. 



502 


EXPLORERS’ JOURNEYS IN HIGH TIBET. 


All the same the map shows the gap in the mountains through which this river 
flows. Hence it is positively wrong to make the Tschargut-tso lie 30 m. higher 
than the Selling-tso. On the northern shore of the last-named, which is everywhere 
flat, the map gives quite close to the lake three different alitudes, namely . 4462, 443P, 
and 4450 m. respectively. I propose, in a special chapter, to analyse the altitudinal 
observations which we possess of the Tibetan highlands. Here I will only iiiention 
that there exists a difference of not less than 300 m. between Bower^s and Grenard’s 
altitudinal observations for the Selling-tso; whereas the former makes the lake lie 
at 4732 m., the latter puts it at 4430 m. According to Littledale the altitude is 
4720 m. My own observations resulted in an altitude of 4611 m. for the Selling- 
tso. By taking the mean of the three values first quoted we obtain 4627 m., and 
this approaches within 16 m. of the altitude which Dr. Ekholm has calculated from 
the data that I obtained. 

The hVench map represents three rivers as entering the Selling-tso, a »torrent 
gele», a »Sa-tchou, riviere gelee», and an »eau abondante». According to the map, 
the travellers crossed the Satschu-tsangpo rather more than 20 km. from its mouth, 
and we are told that the river was frozen in the end of November. 

In the third volume descriptive of the expedition Grenard has in an excellent 
way gathered up the general geographical characteristics. I will take the liberty of 
quoting one or two further passages from it for the purpose of illustrating the features 
which we are just now considering: 

»Entre le meridien du lac Pang-kong et celui de Nag-tchou les chaines des 
montagnes sont separees par de hautes vallees stdriles que Ics Tibetains appellent 
f ang^ semblables aux Pamirs. Ce sont de veritables plaines d’une altitude absolue 
considerable. 11 est a peine necessaire de dire que ces plaines ne s^allongerit point 
sans interruption ainsi que des plates bandes entre les chaines latitudinales; Tespace 
cjui separe cclles-ci est en realite sans cesse coupe par les chaines transversales et 
bossele par les contreforts des lines et des autres. Neanmoins il subsiste une notable 
etenduc de plaines dispersees, presque toutes fort vastes, plus vastes en general 
les Pamirs, et toutes occupt:cs dans leur parties les plus basses par un ou plusieurs 
lacs. Le terrain y a si peu dc pente, ou y a des pentes si mal determinees qu’il 
se transforme Tete en marecage et nest solide que lorsqu’il est gele. C’est juste- 
ment le caractere de la ionndra siberienne. Lorsque nous pronongons le mot de mare- 
cage, nous evoquons volontiers de vastes etendues toutes verdissantes d^herbes fraiches 
et plantureuses. Dans ces contrees du haut Tibet ce sont au contraire les valines 
le plus st^riles qui sont les plus marecageuses. Au sud des monts Dutreuil de Rhins 
le caractere marecageux diminue; les vallees ont plus de pente et plus de vdg6- 
tation qu’au nord, en m^me temps qu’elles sont moins Etendues en g^neral.» , 

Grenard^s chapter entitled »Hydrographie du Haut Plateau Tib6tain» is both 
interesting and instructive for our present purpose. He regards the region between 
the Arka-tagh and the valleys of the Indus and the Brahmaputra as being entirely 
^soumise au regime lacustre». During the course of their journey the French ex- 
pedition touched no fewer than 45 lakes, most of which were unknown. The time 
has not yet come for an estimation of the number of lakes on the Tibetan plateau, 
the portions of it still unknown are as yet too great; but even now the number 
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which have been discovered amounts, I am sure, to something like 200. If to these 
we add the pools and smaller sheets of water, the number will of course easily run 
up to several thousands. 

On the highest parts of the Tibetan plateau the French expedition in 1893 
mapped 17 lakes between the Arka-tagh and the Lha-ri Me-long, all of them of 
medium dimensions. Nor did they discover any lakes of large size between the 
sources of the Kerija-darja and the Panggong-ts’o. The largest was the Ma-ouang 
ts'o, with an area of about 700 sq. km. Grenard estimates the area of Lake Mont- 
calm at less than 600 sq. km. and the A-rou ts'o at less than 500 sq. km. The 
Lac des Hemiones is computed to have an area of 600 sq. km. Grenard con- 
siders it possible that this lake may be made up of two separate basins. The Hor- 
pa ts'o covers an area of 300 sq. km. All the rest are each less than 200 sq. 
km. But large lakes occur south of the range of Me-long gang-ri. The 'Pchar-gad 
ts’o (~ Addan-tso) reaches 400 sq. km. The surface of the Gya-ring ts’o (-- Selling- 
tso), which according to Grtinard is as long as the Koko-nor, though narrower, he 
estimates at 1300 s(|. km., while the Nam ts*o he computes at 1800 sq. km. 

»Les eaux des lacs que nous avons vues sont salees et quelquefois chargees de 
soufre comme celle de TAtchyk koiil sur le plateau de Gougourtlouk, ou d'amrno- 
niac comme ccilles du lac sur le bord duquel nous avons campe le ler novembre 
1893. Nous n’avons releve que deux exceptions: le Tchar-gad ts^o et le Nam ts’o 
dont les eaux sont donees, au moins potables, car nous en avons bu. Nous nous 
sommes menie servi de Tcau du Nam tso pendant cinq semaines.» 

Grenard states that the expedition was unable to measure the depth of any 
of the lakes they saw, but he assumes that they are not very deep; and he truly 
observes: »Le lac Pang kong, dont les eaux ont moins de 45 metres d^epaisseur 
ne compte vraisemblablement pas parmi les moins profonds.» 

I myself obtained a maximum depth of 48 m. in the Panggong-tso, and this 
value, which I also sounded in two other lakes, was the greatest I found through- 
out the whole of Tibet. With regard to depths Grenard distinguishes with perfect 
correctness between two dift'erent groups of lakes. »Les lacs de montagne aux 
rebords accentues et decoupes, tels que le Pang kong, le Ko-ne ts’o, le Nam ts’o, le 
"Pam ts'o, le Tchar-gad ts’o, le lac Sinueux, sont plus profonds que les lacs de plaine 
aux limites indecises, ceints de marecages, comme le Boul-ts’o, le Gya-ring ts’o, le 
'Fag-tsa ts’o, le Soum-dji ts’o. Tandis que le Gya-ring ts’o g(de au commencement 
de novembre, les eaux du lac voisin, le Tchar-gad, sont libres a la memc epocjue, 
et celles du Nam-ts’o ne sont prises par les glaces que dans la seconder moitie de 
d( 5 cembre.» Otherwise Grenard considers that the greater part oi the lakes of Tibet 
are »mixtes)>: /. e. their shores are partly rocky, partly flat and marshy. Nowhere 
on the north of the high plateau did they find lakes that were entirely surrounded 
by mountains. These exist principally in the southern regions, where the surface 
relief is more accentuated. According to Grenard’s observations all these lakes are 
shrinking in consequence of the heavy evaporation and the small compensation that 
they receive from clouds and inflowing streams. 

»En certains endroits on voit la trace tres nette de la baisse des eaux. Ainsi 
le petit lac Tdchlyk koul, a I’ouest, est ceint de plusieurs gradins superposes, 
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aujourd’hui i sec, qui ont fa^onn^s et polls par les eaux clurant des slides et . ’ 
affectent une regularity qu’on croirait artificielle. Sur les parois du lac Sinueux on • 
apergoit la marque de I’ancien niveau a pres d’un m^tre au-dessus du niveau actuel. 
Nous avons note deux lacs recemment desseches, dont le fond peut avoir encore 
un peu d’eau au mois de jufllet. Enfin entre I’Altyn tdgh et l’Oustoun tagh, par- > 
ticulierement sur notre route entre le Keria daria et I’Angid koul, et en divers points 
des plateaux du nord, nous avons observe un grand nombre de cuvettes de faibles 
dimensions, oil les eaux ont evidemment sejourne autrefois, A une ypoque assez 
reculee.* 

Generally speaking, all this agrees on the whole with my own observations, 
except that we must not restrict the desiccated lakes to the area indicated by Grenard: 
the region in which they occur with the greatest frequency would appear to be in ' 
the neighbourhood of the highest mountains. 

With regard to the rivers of the Tibetan plateau Grenard says that the longest 
have a course of 50 to 60 km. Amongst them he names the Jaschil-su in the west 
and »la riviere de I’Antilope* in the east. In the region to the north of the Dutreuil 
de Rhins mountain-range he speaks of a river which was 15 m. broad and 3 feet 
deep, though it was only a sound connecting two lakes. On the south .side of the 
same range they passed a river-bed, which was 320 m. broad, but perfectly dry, 
and which terminated in a lake that was likewise dried up. South of lat. 32° 20' 
running streams became more numerous. »La riviere des Li^vres qui se jette dans 
le lac des Perdrix, roule h la fin d’octpbre une eau rapide, profonde de deux pieds. 

Sa vallee est d’ailleurs exceptionnellement encai.ssee. I^e torrent tributaire du lac 
ammoniaque est aussi assez abundant et encaisse.* South of the I.ha-ri Me-long 
range the rivers are bigger still. He estimates at 75 km. the length of the Gyou 
tchou, which empties into the Panggong-tso; while he puts the length of the Bogtsang- 
tsangpo at 135 km.* 

But I cannot dwell longer upon Grenard’s valuable and extremely useful 
work, beyond saying that it is absolutely indispensable for every student of the geo- 
graphy of 'I'ibet; it is far superior to any other of the accounts which I have here 
briefly touched upon. And its own intrinsic value is in a high degree enhanced by 
the map which Grenard prepared and has published in an atlas of 25 sheets on the 
.scale of 1:500,000. This again marks an incalculable advance upon even the maps 
prepared by the officers of the Russian General Staff. 'I'he astronomical observations 
were made by Dutreuil de Rhins. The mountain-ranges are shown by means of 
equidistant curves, which makes them stand out with sufficient distinctness, even 
though they are .sometimes drawn only in outline. All altitudes are entered, and the 
depressions are shown in a clear and distinct way. The map would undoubtedly 
have gained in appearance had colour been used, although it can of coufse be dis- 
pensed with. In so far as I am in a position to clieck the topographical details of 
the map, they are very exact, and it is not difficult, even without the help of the 
astronomical observations, to determine where you are. Such errors — and it is of 


* J. L. Dutreuil de Rhins, Mission Sdentifique dans la Haute Asie h Ricit du 

Voyage; III. IlistoireifLinguisttque-Arc/Uologie-Gtographiey hy V, Grenard. ' , 
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course always impossible to avoid errors entirely — such errors as do occur are of 
no moment. One of these Grenard himself corrected later, namely that of uniting 
the Selling-tso and the smaller lake to the east of it, into oue lake on his big general 
map. With great industry and labour Grenard has collected all the information that 
we possess with regard to the orography of Central Asia,, and has embodied it on 
a general map op the scale of i: 400,000 — »Cartc de TAsie Centrale dressee d apres 
les travaux des explorateurs modernes, les cartes chinoises, et les renseignements 
des indigenes.» The dominating mountain systems are dq>icted by means of heavy 
brown lines with the native names wherever such exist; otherwise European names 
are attached, these being nearly always explanatory. Mount Wellby is, for instance, 
the range which runs south of Wellby’s latitudmal valley. Later on I shall have 
occasion to refer again to this excellent map. 

Quite recently Grenard has published a very readable and able account of his 
journey, written for the general public.* ITom it I venture to quote the following 
succint and clear description of the physical geography of high llbet: ^Physicjue*- 
inent le Tibet se divise en deux parties, la region des lacs et celle des rivieres, 
qui enveloppe la precedente de trois cotes en demi-cercle*i La region des lacs, qui 
s’etend entre le lac Pang-kong, les sources de I’lndus, le Dam La-rkang la, les 
sources du Soloucn et du fleuve Bleu et enfin celle des rivicTes dii Turkestan, affecte 
la forme d\in fer de hache, ayant 300 kilometres d’e^.largeur a remmanchure du cote 
du lac Pang-kong, 700 a Tautre extremite, sur 1100 de largeur et couvrant ainsi 
une surface egale a celle de la France. Cette partie du Tibet etant la plus eloignee 
de rOcean, les precipitations atmospheriques y sont plus rares qu'ailleurs, le climat 
y est dhine grande secheresse et les eaux n'y peuvent acquerir assez de puissance 
pour triompher des obstacles et sc fagonner tin chemin vers la mer. Les chaines de 
montagne solit largement etalees, arrondies, mal articulees, sdparees par des vallees 
presque plates, semblables aux Pamirs, d’une altitude absolue considerable, medio- 
crement inferieure a celle des sommets. Ancune pente gencrale n’y est sufllsamment 
determinee pour permettre aux eaux de s’assembler en rivieres; les ruisseaux et les 
torrents vont s’endormir dans des lacs innombrables, eparpilles de tons cotes 
comme des fragments de miroir bris<^. L'ecoulement des eaux est si peu favorise 
que le terrain est enticren\ent impregne d’eau, sauf sur les cotes, gele et solide 
pendant huit mois de Tannee, boueux et mouvant au c(i:ur de Tete. Aucune autre 
contr^e au monde n^a une altitude ' moyenne egale sur une pareille surface. 
Cette altitude moyenne est sup^^rieure a 5^^^ metres, les vallees ayant de 4400 a 
5300 metres, les pics des 6000 a 7500, les cols de 5000 a 5800. La partie sep- 
tentrionale de cette^ rdgion est la plus eleve, les vallees n^y ont jamais moins de 4800 
metres; aussi la temperature est-elle fort rigoureuse . . . La vegetation est a peu pres 
nulle et le peu dberbe qui pousse n’est jamais verte. Les patres tibetains n’y 
viennent point planter leur tente . . . La partie de la region lacustre, qui s etend en 
segment d’ellipse entre le Pang-kong et le Nam-ts’o, le long de 1 itineraire de Nain 
Singh, plus meridionale et un peu moins ^levee (4600 metres en moyenne), est plus 

* Ze Tibet; le Pays et les Habitants^ Paris (1904). 
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habitable . . . Terre dure et avare, qui ne donne regret un peu de pain aux 
honunes qui Thabitent. Aupres d'elle les plus sauvages cantons de la Suisse res- 
semblent a des parcs .de plaisance. En quelque lieu que l^on soit, on est entoure 
de hauteurs cpie la neige ne quitte jamais, on est flagelle par des vents vehements 
et aigus, expose a des froids polaires. L’ aspect de la nature est austere, monotone, 
accablant par I’enormite des proportions, rarement ^gaye par un soupgon de grace 
fugitive. Le sejour en serait presque insupportable si le ciel et I'eau n’dtaient clairs.» 



CHAPTER XXXIII. 


LITTLEDALE, CAREY, NAIN SINGH, BOWER, AND DEASY. 


I will now proceed to consider the la.st of the three threat journeys ri^ht across 
Tibet from north to south, namely that of Littledale and his party. Leavinjr 
Tschertschen on 12th April 1895, they reached .Srinagar in the middle of November 
the same year, after having crossed Tibet from north to south and from east to 
west. As an energetic and hurried »penetration» into one of the most inaccessible 
and inhospitable mountainous countries on the earth this journey is a wonderful one; 
but it has very little to do with geographical exploration. In point of results it 
cannot for one moment compare with the second French expedition with which we 
have dealt in the preceding chapter. Had Littledale been the first who crossed Tibet 
from north to south, his journey would have been valuable as proving the practi- 
cability of such a journey; but we did already know that it is not impossible to 
cross the country from East l urkestan to the lengri-nor. His address to the Royal 
Geographical Society of London did not contain any strikingly new facts: it gave 
no general view of the physical geography of the country, but only a brief account 
of the actual journey itself and of the minor events that happened on the road. 
The account conveys the impression that the sole object of the journey was the 
desire to reach Lhasa. The discussion which followed the paper was also more than 
usually barren of results; but then the address itself did not suggest any interesting 
topics for discussion. Still we ought to be grateful for even small contributions. 
Littledale’s journey has at any rate the merit of having given us a fairly good map 
of the region traversed, a region in which he w^as almost everywhere the first Eu” 
ropean. True, it shows a lack of practical wisdom to have travelled from Tscher- 
tschen to the point where Wellby intersected their route a year later by precisely 
the same road that Dutreuil de Rhins had already used; for even though the results 
of the latter’s journey were not then published, and consequently w'ere unknown to 
Littledale, still he might quite easily have learned in Fschertschen which route the 
French expedition had chosen. But from the point of intersection just mentioned 
all the way to Goring-la in the Nin-chen-tang-la Littledale broke new ground. His 
map gives a good idea of the country and is much better than Bonvalot s, although 
it cannot for one moment be compared with Grenard s. 
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Littledale crossed over the Arka-tagh — like Pjevtsoff, he incorrectly calls 
it the Akka-tagh — by a pass which lies only a very short distance west of 
the pass which I chose a year later. What he says about it is this: 

»The pass, though not steep, was high and long, and it cost us the lives of 
five or six donkeys and a couple of horses. We found ourselves at last on the 
Tibetan plateau, having lakes and low mountains to the south as far as could be 
seen, and to the north we had the high range of the Akka-tagh, with fine glaciers 
and snowfields . . . The Tibetan plateau proper, which probably has an average 
height quite 2,000 feet in excess of the Pamirs, has, in its northern part especially, 
a very small rainfall, and in the absence of rivers the drainage of the country finds 
its way into one or other of the innumerable lakes, which, having no outlet, are 
salt. P-xcept in the volcanic country, the valleys are broad and open.» Mysterious 
volcanoes appear with too great frequency in Littledale's address, and there exist 
many reasons why their existence must be received with doubt, not the least being 
that he travelled past them too hurriedly, and he appears to have taken every conical 
mountain for a volcano. 

»We passed through a volcanic country with little grass, and water rather 
scarce. Later in the summer the grass would be better, but in May there was only 
the previous yearns growth, which had had all its nutriment weathered out of it, 
and our animals began to suffer severcly.» 

With regard to the general orographical configuration of the country Littledale 
justly calls attention to the slight degree in which the mountain-ranges rise above 
the base of the plateau: »We travelled on for some time with a dwindling stud 
over a succession of passes of no great height above the general run of the country, 
but many of them were steep.» On the other hand the following observation is only 
in part correct: » After we left the Akka-tagh we never saw a single continuous 
mountain-range till we came to the Ninchen-Tangla, south of the Tengri-Nor,» an 
observation which can only be based upon an illusion, for not only is it impossible 
to have travelled such a great distance without crossing over at least one range the 
eastern or western termination of which would have been out of sight, but, from the 
summit of a pass you often fancy you can see a breach in a range where in reality 
there exists only a relatively deep depression or saddle. Then we once more have 
the volcanoes cropping up: »We passed three very conspicuous volcanoes, which* 
must have been considerably over 20,000 feet. They had made excellent landmarks 
for some time previously. Between 36® 50' and 33° 50' N. lat., our path lay through 
a very volcanic region, numerous undoubted volcanoes being visible. South of 33^ 50' 

I did not notice any, till three months later we passed the conspicuous volcano 
'rongo.» Now I had an opportunity to visit this particular volcano, and I have no 
hesitation in stating that it has not the very slightest connection with any form of 
volcanic activity; and from this we may justly adopt a sceptical attitude with regard 
to the other »volcanoes» of which Littledale speaks. 

We read further: »June 26, lat. 33° 12' N., and long. 88° 12' E., was remark- 
able for two things: we had the first rain since leaving the Black Sea in November 
— and I think at this point we first came under the influence of the south-west 
monsoon; the skies became more cloudy as we went south, and we frequently 
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had small showers — and we saw the first men since Cherchen, in the middle 
of April. » 

It must be regarded as an exceptional circumstance, that I^ittledale was able 
to cross the whole of northern Tibet in the summer without experiencing a single 
shower before he reached the latitude stated. Perhaps however he means a good 
.steady rain and ignores slight passing showers, for the.se are not at all uncommon in 
northern Tibet even in early summer. With regard to the rainfall, he made the 
same observation that other travellers have made, including Rockhill and myself, 
namely that it increases from north to .south, especially during that part of the year 
in which you are, as it were, riding to meet the rain. 

After the following brief statement: »We were everlastingly crossing from one 
lake basin to another, but as we got south the gradient became less steep than 
what we had met with further north,* Littledale goes on to the equally brief state- 
ments about the Selling-tso and the Satschu-tsangpo which I have already quoted. 
Speaking of the Tengri-nor, he says: »We crossed a low pass, and then came in 
sight of the Tengri-Nor, locally known by the name of Nam-tso = Great Sky Lake, 
vividly blue, stretching away far to the east, with here and there a small island. 
A number of promontories jutted into the lake from the north, while on the south 
it was fringed by the magnificent range of the Ninchcn- l’angla; — a succession ot 
snow-clad peaks and glaciers, partially hidden in clouds and vapour, which added to 
their size and grandeur, while above all towered with cliffs of appalling steepness 
the great peak of Charemaru, 24,153 feet.» 

In the following passage he docs give in brief and graphic terms a little 
resume of the physical geography, his observations with regard to the dried up 
lakes being especially interesting. 

»Almo.st without exception every lake in this country has greatly decreased in 
size, and the process is still going on; there are lines of gravel, sometimes six or 
eight, one above the other, showing the height the water once had been, and marks 
high up along the rocks, as much as 200 feet above the present water-level, were 
occasionally found. On the sides of the hills surrounding the Lakor 1 so the marks 
were peculiarly distinct. In past times the size of the lakes must have been vastly 
larger than at the present day. I noticed in several instances that when lakes had 
divided into several smaller ones by the subsidence of the water, the top of the 
ridge of land separating them was usually about 40 yards wide, pertectly level, and 
having the appearance of an artificially made dam or railway embankment. I here 
was capital grazing in most places, the grass much resembling the bunch grass of 
the Western States. The country ahead promised to be easy travelling, and so it 
proved to be — valleys joining on to each other with gentle passes right up to the 
Ladak frontier, a great contrast to the country south of Cherchen, which resembles 
a ploughed field on a gigantic scale; and as our course unfortunately did not He up 

a furrow, we had to cross from ridge to ridge.* ‘ 

Carey’s description of the journey which he and Dalgleish took, in the year 
1885 — 86, through the same parts of Tibet as those traversed by the three north- 

T’AYounuy across Tibet; from North to South, and IVest to Ladak, by St. George R. 
Littledale, in Geographical Journal^ Vol. VII (May 1896), pp. 453 
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to-south journeys that I have dwelt upon above does not tell us very much that is 
new about the character of the general geography of the country. But his map, 
although destitute of detail, is nevertheless valuable. About the Ajagh-kum-kol and 
its environs he gives us the following information: — 

»\Ve crossed the Chiman Tagh range of mountains by the Amban Achkan 
Pass. The view to the south from the top of the pass showed us a wide plain 
with a good deal of water about it, and another formidable range of snowy moun- 
tains beyond in the .distance. A big lake called the Chong Kuni Kul .stretched 
away to the west farther than we could see, and a large river flowed down the 
plain from east to west, emptying itself into the lake. On descending we found' 
that the plain w'as a huge morass which could not possibly be cro.ssed by our bag- 
gage-animals, and we therefore had to follow the right bank of the river for .some 
forty miles to the east before a place for crossing could be found. The Kalmaks, 
who usually leave Abdal in May and return from Lhasa in P'ebruary or March, 
are able to cross this plain when homeward-bound in the winter, but are obliged in 
summer to make a circuit to avoid the morass.» 

Interest attaches further to his mapping of the Bokalik valley and its stream, 
which he calls »a very considerable streams. It was June when he was travelling 
through this region, and he says of the weather that »hail or snow fell almost 
every day.»* 

We have also five great latitudinal journeys across the Tibetan highland.s, 
three from west to east, namely those by Nain Singh, Bower, and Wellby, and two 
from east to west, namely Littledale’s and my own. To three of these I have al- 
ready alluded above, namely my own, Wellby ’s, and Littledale’s, and I have, further, 
on several occasions compared my own observations with tho.se made by Nain Singh 
and Littledale. .-Ml that now remains therefore is to recall some of the physico- 
geographical features which Trotter succeded in deducing from the itinerary and 
observations of the famous and able pundit, whose results far surpass in point of 
value those of many European travellers. In the year 1873 Nain Singh travelled 
from Leh to India via the Tengri-nor and Lhasa. The most interesting part of his 
journey is that which led to his discovery of the great central Tibetan lacustrine 
region south-west of the Tschargut-tso. From the purely scientific point of view his 
journey can only be looked upon as a pioneer effort, but in that character it affords 
clear and di.stinct indications of the plentiful harve.st which a modern explorer would 
be able to reap in those regions. Of the road from Noh to Thok Daurdkpa he 
gives the following general descriptions: — »From Noh the Pundit toiled on for many 
weary marches over this Tibetan plateau ; his road lay eastward along a wide, open, 
gra.ssy valley, varying in width from 6 to 10 miles, bounded on the north and south by 
low grasscovered hills, through which occasional openings gave a view of extensive 
plains stretching away as far as the eye could reach. Beyond the hills sometimes appe- 
ared snow-capped mountains, while an occasional shepherd’s tent in the foreground, 
and the frequent appearance of large herds of wild asses, antelope, and gigantic 
wild sheep, helped to relieve the monotony of the journey. In almost every day’s 

* A Journey round Chinese Turkistan and along the Northern Frontier of Tibet, by A. D. 
Carey, in Proc. of the Royal Geographical Society, vol. ix (1887) pp. 731 fF. ■ 



LITTLEIMLE, CAREY, NAIN SINGH, BOWER, AND DEASV. 51I 

march large sheets of water were passed, generally salt, but occasionally fed by 
fresh-water springs. At the latter the Pundit and his companions would fill their 
water-skins, as they rarely knew from day to day whether or no they would be 
able to obtain a fresh supply on the road ... For the first thirty marches from Noli 
the heights of the camping-grounds varied between 13,700 and 15,000 feet, and for 
the rest of the journey to Namcho the ground was somewhat higher, but there was 
no considerable rise or fall throughout this portion of the Pundit’s route. The large, 
flat, open valleys traversed by the Pundit, locally termed Satigs, appear to be much 
of the same nature as the Pdmirs between Eastern and Western Turkistan and the 
Jilgas of Northern Ladjlkh. These sangs of Tibet, however, would seem to have 
more of plain and less of precipitous mountains than either the Pamirs or the jilgas.» 

Nain Singh gives the following information about two small salt lakes east of 
the Tso-ngombo and south of the valley of the Tsanger-schar down which 1 travelled : 
s'l'he Pundit passed en route the salt marshes of Khai Chaka and Dakdong Chaka, 
from which the people of the surrounding country collect large quantities of salt, 
which they cany for sale to Ladakh. He states that the salt forms a crust, lying 
like a sheet of ice on the surface of the mud. The salt-seekers sink through this 
crust up to their loins in mud and water and remove the salt, which they subse- 
quently wash, ch;an and dry in the sun.» 

»For ten marches from Chabuk Zinga to Hissik Chaka the country was unin- 
habited; tlie road lay over a plain similar to w'hat had already been traversed 
between Noh and Chabuk.» 

»From Kezing eastw'ard for a distance of 80 miles, up to 'I'hok Daurakpa, the 
country was uninhabited when the I^undit passed through it; but it is occupied by 
the Kh^mpas of Garche at certain seasons of the year, fhere is capital grazing, 
and an abundant supply of w'ater and fuel (argols) throughout. The road lies the 
w'hole way in one of the broad open sangs before described, lying between ranges 
of hills running east and west. South of the Tashi Bhup Cho, the southern range 
runs off in a south-east direction, rising rapidly in height, and forming a massive 
group of snow-covered peaks, known as the Shyalchi Kang Jang, the positions of 
several of which were fixed by the Pundit, although at a distance of from 30 to 
40 mtles south of his road. P'rom this snowy group flows northwards a very con- 
siderable stream, the Shyal-chu, which was crossed by the Pundit in three separate 
branches, nowhere more than a foot in depth, but said to be passable only with 
very great difficulty during the floods caused by the melting of the snow in the 
summer months.* 

With respect to the road from Thok to Lhasa we read inter alia: »His route 
lay over precisely the same kind of country that he had previously traversed; it 
crossed several streams, all flowing to the north . . . Although the plain he was now 
traversing was more than i6,cxx) feet above the level of the sea, the Pundit does 
not appear to have suffered very much from the great elevation; the weather was 
mild, and he speaks of the whole of the journey over the plains of Tibet as a 
delightful pleasure excursion, when compared with his experiences over the Kara- 
Korum and other passes on the road from Leh to Yarkand.* 
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»In the 8th march from Thok Daurdkpa the Pundit encountered a lofty range 
of mountains which w'as crossed by a high but easy pass called Kilong, 18,170 feet 
above sea-level. This range runs southward and culminates in .some enormous peaks 
known by the name of Tdrgot T.hd, from which extends eastward a snowy range, 
numerous peaks in which were fixed by the Pundit, along a length of 180 miles, up 
to where the range terminates in a mass of peaks called Gydkharma, which also lie 
to the south of and very near the Pundit’s road. I'lie highest of these Gyakharma 
peaks was ascertained by measurement to be 22,800 feet above .sea-level . . . This 
range is probably not the watershed between the basin of the Brahmaputra and the 
lake country of llor, for the Pundit was informed that to the south of the range, 
running parallel to it, is a large river, the Dumfihu, or Hota Sangpo, which ulti- 
mately changes its course and flows northwards into the Kydring Lake.» 

»The Pundit is of opinion that the Ddngrd Yum Cho, and the smaller lake of 
Tang Jung to the north, were formerly connected together in one vast expanse of 
water. The Ddngrd Lake is even now so large, and the wind sometimes raises 
such violent waves, that the Pundit compares it to the ocean.* 

»Thus far on his journey the Pundit states that a cart might be driven all the 
way from Noh without any repairs being made to the road; but in cro.ssing the 
range which bounds on the east the Pembo country, the path was steep and diffi- 
cult. There is an alternative road, however, lying to the north, by which it is said a 
cart (supposing there to be such a thing in the country) might easily travel from Thok 
Daurdkpa to the Namcho Lake without meeting a single obstacle en route. The country 
to the east of the Pembo district is of a prcci.sely similar nature to what the Pundit 
had already pa.ssed through on the west. It is inhabited as far as the Namcho Lake 
by pastoral Changpa nomads, who live mostly on the produce of their flocks and herds.* 

The following condensation by Trotter, based however upon the Pundit’s 
itinerary, is especially interesting, and proves the perfect correctness of the concep- 
tion which the Pundit formed thirty years ago of the general character of the Tibetan 
highlands, s'l'lie height of the plateau traversed appears to vary but little between 
15,000 and 16,000 feet above the sea-level. The plain is, as a rule, confined 
between mountains which run parallel to the direction of the road, but a few trans- 
verse ridges of considerable elevation are cro.ssed en route. The drainage all tends 
to the north, the streams from the snowy range to the .south finding their way into 
numerous large lakes, which either lie in the sangs traversed by the Pundit, or are 
enclosed in similar sangs to the north. These lakes are the characteristic features 
of the country, and the Pundit may well be proud of the di.scovery and survey of 
such a numerous and extensive system. Of the whole .series, extending from Noh 
to Lhasa, the only one that has hitherto been known to geographers is the Nam 
Cho or Tengri Nur of the extreme east, which, although its position with regard 
to Lhasa was approximately known, and was marked on the old Chinese maps, yet 
it is only within the last few years that its position and extent have been determined 
with anything like accuracy; this was done by another Pundit, a pupil of the veteran 
explorer who.se discoveries I am now relating. 

I'he largest of these newly-discovered lakes, the Ddngrd Jum Cho, is about 
45 miles in length, by 25 in breadth at its widest part; another large lake, the 
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Kydring Cho, is 40 miles in length, and from 8 to 12 across. I'he waters of the 
former are slightly brackish, but those of the Kyaring Cho, and nearly all the lakes 
to the east, arc beautifully fresh, and, as well as the streams which ft!ed them from 
the south, contain abundance of fish, and are covered by myriads of wild-fowl. 
Unfortunately for themselves, the Changpas have a prejudice against killing and 
eating either fish or fowl. 

On the occasion of the former exploration of the Namcho Lake it was frozen 
over, and although the Pundit made the complete circuit of the lake, he was unable 
to discover any stream flowing from it. On the present occasion, however, our 
Pundit, having visited it in the autumn, before its waters were frozen, distinctly 
traced a stream issuing from its north-western extremity, and flowing in a westerly 
direction. Although, at the time he saw it, the stream was not more than a few 
feet in width, the watercourse was broad and deep, and in the summer months 
must give exit to a large river.»* 

Considering the time at which this journey was made, its results are especi- 
ally important; the interior of 'Idbet between Ladak and the d'engri-nor was at that 
time perfectly unknown. Now however we command more jilentiful materials for 
forming an opinion as to the general geography of the country; but the observa- 
tions which have been made since Nain Singh \s time have only confirmed the accu- 
racy of his observations, d'he passages which I have cited above from his journey 
re(juire no further comment. It is significant that he found the climate rcflatively 
mild; this may in no slight degree be accounted for by the fact that the whole way 
he had the constant wind at his back. He states that ihn rivers which he crossed 
in the interior of 'Hbet flowed in general tow^ards the north, a striking indication of 
the existence of a vast swelling south of his route; probably this swelling may be 
n^garded as a definitive water-parting -between the valley ol tlu^ Tsangpo and Central 
Tibet. His statement that a river issues out of the d\jngri-nor and flows westw^ards 
is probably incorrect. Along the northern shore of that lake he followed the same 
road which in 1877 had been taken by one of his predecessors. As appears from 
the passage quoted above, this Pundit found the Tengri-nor frozen. About this lake 
he giv^es the following information: — »Though the water of the lake is so salt as 
to be unfit for drinking, it is nevertheless quite frozen over in November, the lake 
being about 15,200 feet above the sea; when the explorer saw it the surface looked 
as if it w^as made of glass; it is said to remain in that state till May, when the ice 
breaks up with great noise. The lake contains fish, and quantities of small shells are 
found on the banks, » In his memorandum to the Pundit s report Montgomerie adds 
the following note: »The great lake, which at a distance w^as called the lengri Nur, was 
found on nearer approach to be called Namcho or Sky-lake from the great altitude 
at whicli it is. It proved to be a splendid sheet of water about fifty miles in length, 
by from sixteen to twenty-five miles in breadth. It receives tht' water of two con- 
siderable rivers, and several minor streams, but has no exit; the water is decidedly 

* Account of the Pundit's Journey , in Great Tibet from Leh in Laddkh to Lhdsa, and of his 
Return to India vid Assam, by Captain H. I'rotter, in Journal of the Royal Geo^rraphical Society, 
VOl. XLVII (1877). 
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bitter, but, owing to the intense cold, it freezes readily, and at the time the explorer 
saw it,’ it was one continuous sheet of ice.» 

It is surprising to find the Pundit speaking of the water as salt, especially as, 
as stated above, Grenard says it is quite fresh. The mention of the existence in 
it of fish and molluscs proves that it must as a fact be fresh; nor is it conceivable 
that such an extensive lake would become frost-bound as early as November unless 
it were as a fact salt. The cause of the water’s being fresh is a problem which 
future investigation must solve, because in a self-contained basin such as that salt 
water is the very thing that one would expect to find. The rengri-nor is too little 
known to allow of guesses being made. About the small lake of Ikil Cho, six 
miles long by five miles broad, the Pundit gives the following information: »A kind 
of borax is found beside the lake and in it: it is called »Bub, and hence the name. 
This borax is used by the inhabitants of Lhasa and Shigatze as a spice for meat, 
for U;a, and for washing clothes, bathing, etc. It is carried away by the traders 
in great quantities.^ * 

In Captain Bowtt’s journey w^e find nothing that throws any specially impor- 
tant light upon the physical geography of Tibet. His journey, w'hich started at 
Simla on 4th Ajiril 1891 and lasted close upon eight months, led him right across 
unknow'n Tibet and through Asia to the coast. As a record of rapid travelling it 
is a good performance, and his map is in some respects always useful for fixing 
positions on the high plateau. At first he travelled through those parts of western 
I'ibet which have since been examined much more accurately by Wellby, Deasy, and 
Rawding. He brushed the western end of the Panggong-tso and to a photograph 
of the lake affixes the legend, ^frozen over in Aprib, in itself a surprising statement. 
As early as July he notes incessant w^esterly winds, not seldom bringing with them 
rain, hail, and snow. In general his description leaves the impression, that on the 
high plateau the summer is by no means deficient in rain; hoW'ever it happened not 
seldom, that they had difficulty in finding drinking water. Unfortunately the infor- 
mation given about the lakes is extremely scanty; c, on 6th April at Papuk: 

»After leaving the small lake lying to the north of our last camp, we appro- 
ached the Mangtza Cho Lake, and camped to the south of it. It is a fine sheet of 
w^ater, of a deep indigo-blue, at an elevation of 16,540 feet. Round the lake there 
is an incrustation of salt, and people from Ladakh and Noh come for it in summer.^ 
Again on the 20th July: »Over a pass 17,876 feet, and then down a long narrow 
valley wdiich suddenly debouches on Lake Aru Cho (17,150 feet), — a fine sheet 
of water running north and south, salt like nearly all the Tibetan lakes, and of a 
deep blue colour . . . Heading round the north edge of Lake Aru Cho, we crossed 
a neck of land with another lake, or rather the nearly dried-up remnants of a lake, 
interspersed with patches of salt on our north.» 

I'he high salinity of the ground is borne witness to in this note made at 
Camp 16 on the 24th July: — »On the road a number of pools, all more or less 
salt, were passed, but where we camped there was a spring of fresh water. All 

* Montgomerie, Narrative of an Exploration of the Namckoy or Tengri nur Lake in Great ^ 
Tibet^ made by a Native Explorer^ during j8ji — 2, in Journal of Royal Geographical Society, vol. 
XI.V (1875). 
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over the country there are patches of saline efflorescence, and the sides of tlie stream 
beds coming* down from the hills, dry at this time of year, were covered with it.» 

Bower often speaks also of westerly storms and rain during the latter part of 
the summer. I have already touched upon his description of the "Fschargut-tso, 
Selling-tso, and Naktsong-tso. I'owards the end of his book he summarizes the 
experiences of his journey through the plateau region proper of d'ibet in the fol- 
lowing words: — »"rhe whole of Central and Northern Tibet, and almost the whole 
of Western Tibet, is called the Chang; it consists of a high table-land, with hills 
mostly of a rounded character, with broad open valleys lietween, but here and there 
sharply-defined massy ranges are met with. 'I'he mountains have a general east 
and west tendency, but no defined watershed exists, and all the rivers terminate in 
salt lakes, which appear to be gradually drying up, as unmistakable signs, that at 
one time they occupied much more extended areas than they do at present, are to 
be seen. The whole of the Chang itself, however, forms a most distinct watershed: 
the rivers rising on the cast find their way to Burma and China, while those rising 
on the south and west, penetrating the barrier of the Himalayas, emerge on the 
plains of India. 

An idea of the general configuration of the country may be gathered from 
the fact that from the end of June until the middle of November the average alti- 
tude of our camps was over 16,000 feet, the lowest being 14,621 feet, and the 
highest 18,315 feet, while the highest pass crossed was 18,760 feet. All the en- 
ormous stretch of country crossed in that time contained not a single tree, and only 
two species of shrub, and these rarely exceeded 6 inches in height; flowering plants 
and grasses however were found, and Dr. I'horold collected 1 1 5 species, one of 
which was found at an altitude of 19,000 feet, probably the greatc^st height at which 
any flowering plant has been collected. Great stretches of this Chang afford ex- 
cellent grazing in summer, but are too far from suitable winter quarters to be made 
use of by the nomads, so they are left to the wild yak, antelope, and gazelle, wdiich 
are never disturbed, except by some wandering bands of Chukpas (brigands), who 
find these wastes an excellent asylum whence to swoop down on the tents of the 
nomads living on the border, or to retire to when pursued.»* 

This brief summary of the physical geography by Bower agrees in evei)- 
respect with my descriptions and those of other travellers. 

Deasy, like Bower, devotes the greater part of his book to a detailed descrip- 
tion of what happened during his journey, while a relatively insignificant part of 
it deals with geography. On the whole you derive from it a certain con- 
ception of the niggardly nature of libet; and on the other hand you look in vain 
for detailed geographical information. Notwithstanding this, Deasy s thiee years 
journey is one of great importance; and its most important part is that which deals 
with western Tibet. Of that region he brought home with him an especially beauti- 
ful and valuable map, which was published in two sheets by the Surveyor General 
of India, and this was, through the kindness of Lord Curzon, placed at my disposal 
during my visit in India. The map bears the title »Map of Portion of I'ibet, explored 

* Diary of a Journey across Tibet ^ by Captain Hamilton Bower. 
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by Capt. H. H. P. Deasy, i6th Lanct^rs, in 18963^. To the results of the cartographical 
labours, not only of Deasy, Init also of those travellers from whom I have quoted in 
the foregoing pages, proper credit will be given in the large general map that will 
accompany my atlas; consequently I need not linger over their maps here. The best 
of them all is Deasy' s. With regard to the maps of his predecessors, that travel- 
ler’s experience is the same as mine, namely that they are of very small value, and 
heij) you but little. Deasy says on this point: »This pass (Lanak La) was an easy 
one, but as to the country beyond I now felt some anxiety. We knew that Bower, 
Dalgleish, Carey and de Rhins, and possibly one or two other Luropeans, had been 
over the ground, but the only maps we possessed were on too small a scale to be 
of much assistance.)) 

Deasy’s journey took place between the years 1896 and 1899, and extended 
also over a large part of Flast Turkestan. I need not delay long over this traveller, 
i specially as I have already mentioned those parts of his itinerary with which I came 
into contact in my 1901 journey. Still I will append one or two passages by way 
of samples of his style of writing. Of the country round the Aru-tso he says: — 

»Striking contrasts in scenery are by no means uncommon in Tibet, as for 
instance, in the country around Am Cho. On the wCvStern side of this lake, which 
we ascertained to l.)e of a different size from that marked on the latest map of 
'Pibet, there is a line range of snow-clad mountains extending beyond the northern 
and southern shores of the lake, but on the eastern side there are only compara- 
tively low mountains, none of which exceed 19,500 feet in altitude. Not far from 
the foot of the snow range in the south-west corner of Am Cho there is an unusu- 
ally large supply of wild rhubarb, which, though inferior to the cultivated kind, was 
not despised by us. 'Phe (luality of the grass in this neighbourhood is infinitely su- 
perior to that of the coarse and very sharp kind, called »lungma» by Ladakis, previ- 
ously encountered. Here a small, soft, fine grass, known to the Arguns as ’peelce’, 
largely preponderated, much to the benefit of our impoverished animals, who greatly 
appreciated this more nutritive food.» 

Deasy’s experience was the same as mine and that, of other travellers, that 
in western Tibet drinking water is in general rather scarce. Speaking of the district 
around Camp 50, he says: — ))In this part of the country good water was difficult 
to find, and day after day we were obliged to content ourselves with such natural 
solutions of salt and soda, or such muddy mixtures, as the neigh-bourhood supp- 
lied. We could think of no method of removing the salt and soda; but by 
boiling the muddy liquid and adding a mere pinch of powdered alum a fairly 
clear water could be obtained. 'Phe privations of the wilderness, however, have 
their compensations, and the springs of water, fresh and pure, on which we at length 
lighted not only relieved our anxiety, but gave such keen enjoyment as only those 
who have suffered from similar inconvenience can understand.^ 

Speaking of the snow-fall in western Tibet he says: »The heights are con- 
stantly exposed to winds which sweep them clear of snow, so that they- usually 
present some pasture available for the hardy flocks of the country. In these regions 
there seems to be no great snow-fall; on the heights it is certainly slight. We could 
discover scarcely any trail of avalanches, and, though we sought to determine the 
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snow-line, we could find very few data on which to generalise. No well-marked limit 
could be traced, but probably little snow lies all the year round in Western Tibet 
under 20,000 feet.» 

»This neighbourhood contained many lakes which showed signs of a great 
contraction in area. The salt lake at the west of Kaze Chaka must formerly have 
been several hundreds of feet deeper than now. The difference of height between 
the mark at edge of Yeshil kul Lake and B end of Camp 109 (which is the former 
height of the lake) is 359 feet. 'I'he difference between Camp 63 of 1896 and the 
old level of the lake is 367 feet.» 

By way of comparison with this, 1 may recall that the difference of altitude 
between the surface of the I^akor-tso and the highest beach-line that we could see 
amounted to 436 feet. 

»At some places we were troubled with dust, but in this respect Camp 63 
was by far the worst. By the beginning of October the minimum thermometer fell 
to within a few degrees of zero P"., and soon after sunset it was impossible to write 
with ink.» 

Deasy’s observations in the source-region of the Kerija-darja are of great im- 
portance; but that region does not strictly speaking belong to the Tibetan plateau 
proper, at any rate it does not belong to its area of self-contained drainage, to 
which we are at present confining our attention.'* 

* Tn Tibel and Chinese Turkestan, bein^ the Record of Three Years Exploration, by Caj)tain 
n. H. V. Deasy. 
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In the summer of 1903 Captain Rawling undertook a journey in the country 
east-north-east of the Tso-ngomho, and thus came at several points into contact 
with die routes of the travellers last quoted. His map is excellent, and his paper 
in the Geographical Journal contains more geography than the books of several 
I'ibetan explorers. I trust Rawling will give us a more detailed account of his 
journey in book form. 1 have entered his itinerary on my general map on the scale 
of I : 1,000,000, so that it will be possible to see what relation his journey bears 
to mine and those of other travellers in the same part of the world. 1 will now 
proceed to quote certain extracts from his paper which are so characteristic that 
without further comment they afford an excellent suri^ey of the geography of that 
part of Tibet. 

»This lake (Shemen 'I'so), which is over 100 sejuare miles in extent, is bitterly 
salt, and in shape very irregular, with numerous rocky promontories running into it 
from east and we.st. At some former date it evidently occupied a much greater 
area. The .short;s slope gradually, and are covered with gra.ss . . . About half a 
mile from the shores of the lake, at a spot where the camp was pitched, an area 
of about 5 acres in extent was covered with ice, over which lay a thick layer of 
loam, upon which grass grew luxuriantly.)) 

))Memar Chaka, the bitterly salt lake which we had now reached, has an area 
of about 50 square miles. The plain all around has a width of about 5 miles, the 
soil being rich and fruitful. Signs were plainly visible of the lake having been at 
some remote period about 80 feet higher than its present level. But few animals 
and birds were to be seen.)) 

» Beyond this undulating range of hills lay a lake entirely frozen over, and 
having an area of nearly 20 square miles . . . Round its shores, piled into great 
ridges, lay a snow-white mass of carbonate of soda and sulphate of magnesia. The 
outline of the lake was regular, and the shores flat, no vegetation growing within 
half a mile of the water. » 

Of the country a few miles east of Jaschil-kol he says: »Borax was found in 
large quantities close to the tents. The surrounding country was impregnated witli 
carbonate of soda and salt to such an extent that some of the streams were nn- 
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drinkable. All of us suffered considerably from drinking the water which flowed 
past the camp, and it was not until a well had been sunk and fair water obtained 
that the ill effects left us.» 

»The weather had of late been very hot, on one day the thermometer having 
registered 70° Fahr. in the .shade. 'I'liunderstorms rolled across the plains daily, 
either rolling up from the west or forming on Deasy group, and generally accomi>anittd 
with snow . . . I'hese storms were accompanied by hail and snow and terrible scpialls 
of wind, which at times swept us from our feet and lowered the tents to the ground.* 

»On August 6 we reached the shores of Lake Markham . . . Lying roughly 
north-east and south-west. Lake Markham has a length of about 17 miles, a width 
of from 4 to 5 miles, and an area of 70 sijuare miles. It is rcigular in shape, and 
is bounded on the north by low rolling hills, and on the south by a rugged ridge. 
Its shores are composed of sand and shingle, and its banks .shelve slowly. On its 
waters and along its shores breed in large numbers the Brahmini duck. No fish or 
shrimps were seen. A river with a strong current runs by many channels into the 
lake from the west. I'he water of the lake at its western end is fresh, but as one 
travels towards the east the water becomes more and more impregnatetl with salt, 
until at its eastern end it becomes undrinkable. At the time of our visiting Lake 
Markham there was no overflow, the surplus water being apparently absorbed by 
the soil, or lost by evaporation. I'here is, however, a narrow channel at the eastern 
extremity, wfliich at this date was very' dry, but which bore evidence that at some 
season of the year the water escapes by this channel and drains into the low-lying 
ground to the north, which is white with salt,* 

»The country to the north and east appeared a barren waste. To the east 
the desert [ilain stretched for 50 miles, only broken b)' scattered salt lakes and 
pans, and by rocky knolls and pinnacles rising abruptly here and then;. Bei ond 
this again rose low-lying ranges and rolling hills. All around appeared dead: no 
fresh water, no vegetation, and no animal life — a veritable Dante’s Interno.* 

»The ranges here ran north and south, the valleys between being full of low 
undulating gra.s.s-covered hills.* 

»On August 20th the direction was again changed, this time tow-ards the 
south-w'est, the caravan following the line of least resistance. Ihe country to the 
south-east consisted of great salt plains and jagged ranges. In the centre of these 
plains lay salt lakes, all of which had the appearance of rapid diminution in size. 
In some places, in fact, only salt pans remained. The low-lying land for several 
miles round the lakes was void of vegetation, but on the highlands grass grew 
luxuriantly and game was plentiful.* 

»Three marches further on the caravan arrived on the shores of Huping I'so, 
a fine sheet of fresh water almost divided into two by a rocky peninsula. Ihe shore 
on three sides was flat and boggy, while to the south it was bounded by a rocky 
range, down whose precipitous sides many small streams added their quota to the 
volume of water. The lake, however, was mainly fed from the distant mountains to 
the north, upon whose summits snow still lay. The water was absolutely fresh; 
nevertheless, no wildfowl were to be .seen. In the lake weeds and shrimps abounded, 
but we were unable to .see any signs of fish. A broad and sluggish river flowing 
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from the western end, carried off the superfluous water, which finally drained into 
the low ground and salt lakes to the south. » 

^During the month of September the sky remained free from clouds, and the 
annoying wind ceased to blow.» 

^Before reaching the lake of Aru Tso, the caravan passed many salt ponds, 
and finally one small but bitterly salt lake. This lake formed the last vestige of 
what in olden times was a vast sheet of water, and it had without doubt been con- 
nected with Memar Chaka and Aru Tso. The old shores could be distinctly seen 
high up the mountain-sides. This lake must formerly have had an extent of over 
70 square miles.» 

»Aru Tso was reached on August 29th. On the shores of the lake the cara- 
van halted, and here a most interesting and also important fact was noticed — the 
waters were fresh. Captain Bower visited this lake in 1890, camped upon and 
moved along its shores, and writes, ’Like most Tibetan lakes, it is, of course, salt’. 
Captain Deasy reached Aru Tso in 1896, and his report on the water was that it 
was drinkable — a term which, when used in reference to Tibetan travel, means 
that the waters are decidedly saline or foul. And now on our journey in 1903, 
at the end of August, the water was found to be fresh, absolutely fresh, without 
the slightest trace of salt or disagreeable mineral in it. This is certainly worth re- 
cording, if only for the reason that, as this change has been shown to take place 
in one great lake of the Tibetan plateau, it is quite possible that at certain seasons 
or periods other lakes may become altered in character. It is to be hoped that in 
course of time Aru Tso will again be visited and its water carefully tested. » 

»The Aru Tso mountains run north and south for many miles, the western 
shores of the lake lying close to the foot of the range. These mountains are rugged 
and precipitous, and their summits are clothed in perpetual snow. The range would 
be impassable were it not for two cuttings opposite the southern shore of Aru Tso, 
where two streams have cut their way from the west right through the range. The 
passage through these openings is easy, as the beds of the streams are almost on 
a level with the waters of the lake.» 

»Bum Tso has an area of about 5 square miles. It is a shallow lake, and is 
surrounded by flat muddy shores. The water is drinkable, but has a distinctly foul 
flavour. This without doubt results from there being no continuous overflow, though 
the lake is perpetually fed by the broad stream along which we had been previously 
travelling. In all probability Bum Tso overflows its banks at some season of the 
year; otherwise its waters would be salt.» 

Not far from the lake fai T.so Rawling came into touch with the river Khio, 
which is identical with my Tsanger-schar ; and on his map we find on its bank, at 
Camp 81, the name Shankar Shah. He says: »This beautiful river poured out from 
a valley to the east, through meadows of rich short grass. From 30 to 100 yards 
wide, with a current of 2 miles an hour, it steadily increased in size, being continu'^ 
ally fed by springs rising on every side. The bed at times was stony and firm, at 
others muddy and treacherous, though everywhere weeds grew freely and trout 
moved fearlessly along.> 
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From Noh to Bal Rawling followed the same route that I did alonj;- the 
northern shore of the Tso-nj^ombo, which he calls the 'I'so Mo Gualari, dividing it 
into the sections »Iso Nyak, the twin lakes Rum Tso*and Nyak Tso.» He says 
that it ^consists of a string of five lakes 120 m. in length, the four most southern 
of which are fresh, and Pangong, the most northerly, salt. They are joined to- 
gether by channels about 60 feet in width and 15 feet deep, the current running at 
nearly i mile an hour.» 

Rawling's paper thus abounds, as will be seen, in interesting observations. 
He was especially struck by the fact that all the salt lakes in the region which he 
traversed are now undergoing desiccation, and he gives a successful photograph of 
»beach-marks formed by receding water». He both mentions in his text and shows 
on his map mountain-ranges running meridionally, though often these ought rather 
to be regarded as ramifications of the main chains that stretch east and west or 
rather south-east and north-west. Nothing however surprised him more than finding 
water fresh in the Aru-tso, because Bower in 1890 found it salt and Deasy in 
1896 pronounced it drinkable, that is slightly saline. The circumstance admits how- 
ever of explanation in several different Avays. In the first place, it is difficult to 
compare different people\s taste in such a matter as salinity, depending as it does 
upon their varying standards of what constitutes drinking water. One person would 
pronounce water salt which another person would regard as drinkable. I'o one who 
for some time past has been accustomed to perfectly fresh spring water, the slightest 
flavour of salt is apt to be objectionable; on the other hand if the same man 
had during the same period been forced to put up with really salt water, then 
water with a slight tinge of salt in it would ai)pear to be almost fresh. Properly 
speaking however the statements of the three travellers with regard to the water 
of the Aru-tso do not admit of comparison together, because they struck the shore 
at different places. Bower touched the lake at its northern end. Deasy ’s route, 
according to his map, ran at some distance from the western shore ol the lake; 
but as the word »drinkable)> is entered on its southern side, it is ver)’ |)robable that 
it was there that he tasted the water. And it was at the southern end of the lake 
that Rawling touched it. It is clear, that the salinity can vary a good deal at dif- 
ferent places along the lake-shore; a fact that is quite evident from Rawling's own 
statements about I^ake Markham, when he writes (as I have already cited), » 1 he 
water of the lake at its western end is fresh, but as one travels towards the east 
the water becomes more and more impregnated with salt, until at its eastern end it 
becomes undrinkable.^ 

I also found similar circumstances in one of the lakes of western Tibet as I 
have stated above. The difference may be caused by shallow passages, subaqueous 
ridges, and sounds. Besides, the mere fact ot a brook emptying into a salt lake is 
enough to cause the water in the vicinity of the spot where it enters to appear 
fresh, owing to the fresh water spreading itself out over the salt. A somewhat 
similar and quite simple cause is probably the explanation of the phenomenon which 
gave rise to Captain Rawling’s astonishment. Yet one other possibility is not pre- 
cluded, namely that the water of the Aru-tso is subject to periodical changes of sa- 
linity; that is to .say, that its water is sometimes salt, sometimes fresh, though this 

Hedin^ yot4rney in Central Asia. IV, 
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i.s only possible on the presupposition that the lake is very shallow and s mall , so 
that its entire volume can be renewed every year during the melting of the snows. 

On Rawling’s map we find a pair of lakes: across the northern lake, the 
Memar Chaka, is printed the word »salt», across the southern, the Aru-tso, the word 
»fresh». These are evidently connected by a small watercourse cut through the 
narrow isthmus that separates them. It is therefore clear that the fresh water in 
the last-named lake flows northwards into the salt lake, although the Aru-tso is 
shown on Rawling’s map to have an altitude of 16,000 feet and the Memar Chaka 
an altitude of 16,070 feet. On Deasy’s map the relations are however different, 
and manifestly more in agreement with the actual facts. For the northern, the 
.salt lake, he gives the .same altitude as Rawling, but for the Aru-tsO he gives 16,210 
feet, thus indicating, as might be expected, that the freshwater lake lies considerably 
the higher of the two. Bower probably exaggerates the altitude of the Aru-tso 
when he puts it at 17,176 feet. He gives no absolute altitude for the northern lake, 
nor does he appear to have come directly into contact with it. Whatever the real fact 
may be with regard to estimates of absolute altitude given by different travellers, one 
thing is pretty certainly correct, that Deasy’s statement with regard to the relative 
altitudes of the two lakes is most likely to be the true one, and not least because 
he visited them both at one and the same time; whereas in Rawling’s case a long 
interval elapsed between his visit to the northern lake and his visit to the southern lake. 

With regard to the melting of the snow in this region Deasy gives the fol- 
lowing information: »At one camp at the west end of the long valley leading into 
the lake north of and close to Aru Cho, the .small stream by which we camped 
flowed only for a few hours daily, showing that the hot sun of a summer’s day has 
only a very temporary effect on the glaciers at the western end of the snow range 
on the south side of the valley.* In any case these lakes owe their existence solely 
to the precipitation, and the precipitation is more abundant in the summer, especially 
in its latter half, and the snow too melts only in the summer. During the second 
half of the summer the inflow into the Aru-tso is certainly more copious than at 
any otlier season of the year. In case the lake really is, as I have supposed, par- 
ticularly shallow, the succe.ssion of occurrences may be a.ssumed to be as follows. 
In the spring and early summer the inflow is so insignificant that the evaporation 
is in excess; the lake is therefore entirely cut off and consequently salt. In the height 
of the summer, especially in the end of July, the inflow is so copious that the salinity 
decreases every day. I'he inflow, finally, reaches its maximum in August, and the 
surplus water then flows through the connecting river-arm to the Memar Chaka, and in 
conseejuence of this the Aru-tso gradually becomes fresh. In proportion as the inflow 
decreases in amount and the outflow into the northern lake cea.ses, the lake, being 
then disconnected, grows increasingly .salter. If this, order of procedure is correct, 
it is no longer difficult to understand, that on 20th July Bower found the lake salt, 
that Deasy on the 29th July pronounced it »drinkable», and Rawling on the 29th 
August found it perfectly fresh. Similar relations, depending upon configuration and 
situation, are easily conceivable in the case of several other lakes in Tibet. 

With this I will conclude my general survey of exploring journeys in Tibet, 
the object of which was partly to do full justice to the explorations and observa* 
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tions of my. predecessors and colleagues and -partly to set forth as clearly as is 
possible through the mouths of eye-witnesses the character of that plateau region. 
My survey must not in any sense be regarded as a historical rhtmn^ nor ca 7 i it 
indeed be such, because I have of deliberate purpose selected only those routes 
which touch the plateau country proper. Of the Russian travellers I have conse- 
quently drawn upon Prschevalskij alone; no others have approached the plateau. I'he 
account of Grombtschevskij’s journey has not yet, so far as I know, been published, 
so that the results of that expedition are, as it were, swallowed up in the efforts which 
English travellers in particular have made within recent years to explore western d'ibet. 

Nor have I in this connection bestowed any attention upon southern Tibet, with 
the valley of the Tsangpo and the region in which the Indus has its sources; it is a 
country that is at all events essentially different from the interior of I'ibet. True, not 
many journeys have been carried out in southern d^bet; but any consideration of them 
would lead me outside the limits of the task which I proi)Osed to myself; I hope however 
in the future, partly in southern Tibet itself, partly by means of a liistorical survey, to be 
able to turn my attention to that part of the country. I would refer those who may be 
desTOus of studying the journeys which have been made in southern 'Fibet to the re- 
snmi^s already mentioned, namely Richthofen’s China^ vol. I, Wegener’s and Sandberg’s 
books, and also to a study by S. Oldenburg in yoiomal Af/n/s/rrs/va N^arodnava 
Prosvjaschtschenija, bearing the title of The Ncx<'est Litex'atnre about Tibet, Oespite 
its title, this last paper devotes far more attention to what was done in Tibet formerly 
than to what has been accomplished recently. His comments, which are very polite in 
tone, upon Grenard’.s popular book, Le Tibet,, ought properly to be compared with what 
that traveller tells us in his great scientific work, and the admirable qualities of his map 
ought to have been pointed out. Oldenburg’s essay, which is i)articularly interesting and 
exhibits great knowledge of the facts, culminates in an attack upon English policy in Tibet. 

I also have written a similar essay in the same spirit.* "Fhat the forecast which 

I there made has proved true is in no way dependent upon the manner in which the 

expedition was carried through, for that was in every respect exemplary, but is due solely 
to Mr. Brodrick’s short-sighted method of protecting the interests of England in that part 
of Asia, and his inability to render the expedition fruitful of results, both politically and 
geographically. In the paper in question I ventured to make the following closing obser- 
vation. »And, that I may point to at least one bright spot in this dark picture, let us 
hope that, if England does make her influence effective in 1 ibet, she will at least have the 
country opened freely and without restriction to scientific exploration. 1 he last hour of 
the closed door policy will then have struck and all avenues will stand wide open to the 
eager investigator.» What I meant by this is not difficult to understand. I hoped that 
within the course of ten or twenty years Tibet will be thoroughly traversed from end to 
end and from side to side, and its geographical, orographical, and geological problems 
will be investigated, at all events in their broad outlines; in other words, that the 
white patches on the map of Tibet will be filled in with lines and hatchments indica- 
tive of mountains, rivers, and lakes, and that tlie pioneer work will be accomplished, 

and everything ready for the slow and patient investigation of details. 

* Der englische Angriff auf Tibet,, in Vie Woehey 18th June 1904. 
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Since I wrote the above words various works have been published about the 
English expedition to Lhasa, and in connection with them I cannot abstain from add- 
ing a few remarks with regard to the geographical results of the expedition. I had 
hoped that, if nothing else was gained by the expedition, it would at all events have 
thrown the country open for the future; but in one of the books alluded to I find 
the following passage: »There is no doubt that even now as I write Tibet has 
again been trebly barred against the foreigner; but if by force or fraud another 
traveller shall find himself at Nagartse, let him go ten miles to the south-east and 
climb the saddle of the 'Fa la.» And further: >Never again will the lonely iso- 
lation of the Forbidden City call out all that is best in a race of pioneers. Her 
challenge no longer rings across Asia, and the echoes of more than the call have 
die!d out with it. It is triui that the curtain has again fallen, and fallen more im- 
penetrably than before; it is true that in all probability no other living white man 
will ever see the brown mice of Palden-lhamo, or watch the lazy ascending line of 
blue incense smoke in the chapels of Na-chung Chos-kyong — but the charm of 
Ivhasa is for ever broken. »* 

'Fhus the curtain has once more fallen, and all that has been won for the 
future is that the frontiers will be guarded with treble zeal against the approach of 
foreigners. Any way we may comfort ourselves with the reflection that only one 
year before the English expedition started the jealous exclusiveness of the Tibetans 
was enforced with great vigilance. Turgut and Tsajdam Mongol pilgrims, then on 
’ the way to Lhasa, were willing enough to report the approach of a caravan from 
the north. And now, I have no doubt, there will be a host of self-appointed spies 
ready to carry to the lamas for a slight reward everything they see and hear. Still 
we may venture to join in Mr. Douglas Freshfield’s hope, that Lord Curzon, him- 
self one of the most distinguished of living Asiatic explorers, and a devoted friend 
of geographical science, will succeed in despatching one or more geographical ex- 

* Lhasay an Account of the Country and People of Central Tibet and of the Progress of the 
Mission sent there by the English Government in the Year igoj — 4^ by Perceval Landon. II, pp. 
96 and 340. 



THE ENGLISH EXPEDITION TO LHASA. 


525 


pecHtions. One thing at any rate is certain, that he will do all he can to render 
the lamas amenable to reason, in so far as political obstacles do not intervene. The 
inexplicable and very inopportune passivity in face of the interference of Russia 
has even led us to fear the evacuation of the Tschumbi valley, a step which would 
be interpreted by the Tibetans as weakness and would destroy the effects of Lord 
Curzon’s 'ribetan policy. In that case it would be necessary to wait for a legal 
Anglo-Russian constellation before that policy could be guided to a consequential 
issue, and until that happens geographers must just wait patiently. In view of the 
energy .and far-sighted purpose and political sagacity which cliaracterize everything 
that Lord Curzon undertakes, we may rest assured that he will not draw back 
from a task which he has once taken in hand nor be content with half measures. 

If in the future Fibet becomes guarded with threefold greater jealousy, the 
question arises, what will become of the active traffic from which Landon expects 
so much? I have previously been so bold as to express my doubts with regard to 
this point, and Candler says, »But the whole trade between India and Tibet is on 
such a small scale that it might be in the hands of a single merchant)).* What 
ar(‘ the goods which will be offered to the Tibetans in the new markets that have 
been opened? No answer can be given to this question until the traffic is actually 
started and organized; ljut it must not be forgotten, that on the Lnglish side this 
traffic is only a means for getting into friendly communication with the inhabitants 
of that so jealously guarded country. 

It would be unjust to demand that the geographical results of the English 
expedition should bear anything like a reasonable relation to its costs, and we ought 
to remember that geographical discovery and exploration formed no part whatever 
either of its programme or its task. Had the expedition cost only the sum that was 
first asked as a war-indemnity from the Tibetans, namely half a million sterling, it 
would have been sufficient for at least a hundred expeditions of the same kind as 
that described in the present work! 

In its main features the part of Tibet which was traversed by the b^nglish 
mission was already tolerably well known; and of this a clear proof may be obtained 
by glancing at the first-rate map published in Petci'fnarm s before 

the English expedition .accomplished its object. 1 he route from Phari to ( lyangtse 
and on to Schigatse was mapped as far back as 1783 by lurner, and speaking ot 
this map Landon gives the following excellent testimony: »A very good piece ot 
work, better than the best London maps of i903*»*** the year 1S78 the Pundit 
A— K— travelled via Tschumbi and Phari-dschong, the same road that liogle 
took in 1774 and Manning in 1811. Turners map has of course been in several 
respects improved as a consequence of the excellent means at the disposal of the 
English expedition. 

The route taken by the expedition from Gyangtse via Jamdok-tso, across the 
Tsang“po, to Lhasa is exactly the same as that which was travelled ov'^er and ad- 
mirably mapped by Chandra Das. Of the country traversed by the recent military 

* The Unveiling of Lhasa^ by Edmund Candler, p. 31. 

Jabrgang 1904, Tafel 7. 

Lhasa^ 1 . p. 19. 
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expedition the most interesting portion from the physico-geographical point of view 
.is without contradiction along the north-western shore of the Jamdok-tso. On the 
Jesuits' map this lake, which they called Pelti or Palti, is represented as a perfect 
ring, though in this respect it is somewhat modified on d'Anville's map of 1735. 
Reclus has a reproduction of this last, and when speaking of the Tibetan lakes he 
says: >Entre autres le Yamdok ou Palti, que Ton repr^isente sur les cartes, d'apres 
d'Anville, sous une forme presque regulicrement annulaire, comme celle d'un fosse 
entourant une citadelle. L'lle, que d'ailleurs quelques descriptions repr^sentent plutot 
comme une presqu'ile, se dresse a plus de 700 metres de hauteur au-dessus de la 
nappe des eaux, qui se trouvait elle-meme a 4114 metres d'altitude.»* Reclus's 
information belongs to the year 1882, the year in which Chandra Das concluded his 
journeys. The travelling companion of the last- mentioned, a Buddhist named Ugyen 
Gyatso, trained in the Survey of India, and clearly an exceptionally intelligent and 
conscientious topographer, made a map of the Jamdok-tso, which the members ot 
the English expedition were unable to improve upon except in unessential particulars. 
It possesses also the advantage of including nearly the whole of the lake except 
the north-eastern shore and peninsula; while, to judge from Landon's and Waddell's 
maps, the English expedition touched only the north-western shore at the points where 
Manning also touched it in the year 1811. The subsidiary lake Du mu-tso is plotted 
in such detail as to suggest that it must have been visited during some side-excur- 
sion. The eastern part of the lake does not however appear to have been personally 
visited, but is copied directly from Ugyen (iyatso, who was the first to prove that 
the lake does not form a perfect annular sheet of water embracing an island. At 
the base of the peninsula Ugyen Gyatso shows a deep bay and a small lake, Dumo- 
tso; but the new map shows two small lakes. This constitutes the real difference 
betw'een them; nevertheless it does not necessarily prove that the native surveyor 
was mistaken. The northern subsidiary lake forms the direct continuation of the 
bay, and is at the present time separated from it by an isthmus that rises but slightly 
above the water, the whole forming one extensive marsh, dangerous for a man on 
foot to tread upon and inaccessible to a horse. Probably if the surface of the 
Jamdok-tso were to rise one or two feet this isthmus would be put under water, 
and we should then have precisely the same map that Ugyen Gyatso gives us. The 
journey of the latter dates from 1881, that of the English expedition from 1904; 
consequently twenty-three years intervene between their respective maps, and I am 
convinced that there exists no reason why a change should not have taken place 
such as that indicated by the difference between the two maps. In vast numbers 
of lake-depressions throughout the whole of Central Tibet, all the way to the Pang- 
gong-tso, we have observed remarkably striking signs of a progressive desiccation- 
In some cases we have found that the old strand-ramparts run one above the other 
like the rows of benches in a Roman circus; in fact, in one place we came across 
a beach-line 133 m. above the existing level of the lake. Yet there is no need to 
have recourse to this phenomenon, which is connected with climatic changes affect- 
ing the whole of Tibet, in order to account for the difference between the two 

* NouvelU Giographie Universelle^ VII, p. 47. According to Landon’s map the altitude of 
the lake is 4570 rn. 
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maps. It is, I admit, quite true that, as I have already mentioned, Nain Singh on 
his map of 1874 shows the Luma-ring-tso in western Tibet as being much bigger 
than I found it in 1901. But, although of the former lakes there now remains in 
many places nothing except a bed of gypsum, fantastically modelled by winds from 
every quarter, it is nevertheless not credible that the desiccation proceeds so rapidly 
as to be noticeable within the space of two or three dccennia. But an easier ex- 
planation can be found if we call to mind the Briickner periods; besides, we have 
no knowledge whatever as to whether the level of the Jamdok-tso is or is not de- 
pendent upon the seasons. In .several of the lakes of Tibet, both fresh and salt, 
we have had occasion to observe a rise in level when the snows begin to melt in 
the spring on the surrounding mountains. Now as it happened, Chandra Das and 
his travelling-companion passed between Nagartse-dschong and Pedi-dschong in the 
end of May, and the English expedition in the end of July. On the former occasion 
the thaw-water was streaming down to the lake from every direction; on the latter 
occasion the inflow had passed its maximum stage, but evaporation was very active 
and was rapidly lowering the level again. It is therefore very probable that both 
maps are correct and that the isthmus is under water in the spring. And the likeli- 
hood of this supposition being true is strengthened by the fact that at the end of 
July the innermost part of the bay is called on the English map by the name of 
Jamdok-tso, just as the principal lake is, so that it is evidently regarded by the 
Tibetans as being a part of that lake rather than as a permanent, independent 
side-lake. 

It is a matter of less importance to ascertain whether it was Ugyen Gyatso 
or Chandra Das who drew the map of the Jamdok-tso. According to Landon the 
merit of this belongs to the former, whom he calls Jone of the best of our native 
explorers®; but according to Rockhill it was the latter who is the author of the map. 
In his preface to Chandra Das\s book, Rockhill says, that when the latter set out 
on his second journey in 1881 he ®was again accompanied by Ugyen Gyatso, who 
acted as secretary, collector, and surveyor, though much of the later work, includ- 
ing the extremely important survey of Lake Palti (Yamdok-tso), was done by the 
traveller himself®. 

According to what Landon and Waddell say, the Jamdok-tso is undergoing 
a process of desiccation, although their statements are not backed by any reliable 
figures. The former says: ®There is, perhaps, much excuse for the old belief, that 
the Jam-dok-tso is indeed a ring of water, for in the two wide places where the 
great circle is broken the shaking stretch of black mud is even now more kin to 
water than to land ... A hundred years ago it must have been shallows — a thousand 
years ago, perhaps, the old level betrayed on the hill-sides to this day was awash. 
Forty feet added to the present height of the water w'ould change the shape of the 
lake curiously indeed.®* In Waddell we find the following interesting statement: 
•Although this magnificent curve of landlocked water winding among the hills is not 
now a complete ring, it probably was so originally in its glacial period, when its 
waters overflowed the stony promontory of the Tag or ^Rocky^ Pass. It certainly must 


Lhasaj II, p. 94. 
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have been almo.st a complete ring in comparatively recent historical times, when it 
was continuous w'ith the Devil’s Lake across that narrow isthmus now so consolidated 
that we cantered over it on the way on our visit to Samding. Its two ends are 
only separated by the Tag ridge. The people say, and indeed there is ample evid- 
ence, that the larger lake is drying up and receding. As we passed along its shore 
we could see the old tracks on the hill-side 20 to 30 feet above the present road, 
and in the side valleys were well-marked shallow terraces, for 100 feet or more, 
marking evidently former levels of the beach. Its w'ater undoubtedly extended in 
former times up the side valley, down which we came to near the Kharo Pass, as 
the shelving shingly plain, spotted with white .saline incrustation, forming the bed of 
that valley, was clearly continuous with the floor of the lake. The level of the water 
nowadays fluctuates within narrow limits from year to year, and with the season according 
to variations in the local snow and rainfall. The desiccation of this lake is doubtless 
due in part to the increased evaporation consequent on the disappearance of its 
glaciers and glacial feeders permitting the air to become warmer, whilst the rising 
of the Himalayas, which has continued up to recent times, must have cut off a con- 
siderable amount of its former rain supply. The water of the lake tasted slightly 
saline, as was to be expected ip a lake which had no outlet, and which was fed by 

rain and snow from the hillsides, dissolving portions of the lime and other rocks, 

and an evaporation leaving the salt behind; but although slightly bracki.sh it was 
quite drinkable and made good tea.** 

With regard to the Dum-tso (the sDevil’s Lake*) Waddell says: »It is on 
practically the same level as the Yamdok, not more than 1 or 2 feet higher, and 

is merely a portion of the latter which has become detached and isolated by the 

drying up of the waters of the great lake.*** 

I cannot here let slip the opportunity of pointing out the extremely remark- 
able geographical homology that exists between the Jamdok-Lso and the Naktsong- 
tso, which I mapped and in part sounded. Both these lakes have been formed by 
nature on precisely the same model, and it must be pronounced a very singular thing 
that a lake which is intrinsically abnormal in shape should be paralleled by another 
at no great distance away. Ihe resemblance between the two lakes is at least as 
great as that between the islands of Celebes and Dschilolo (Jilolo or Halmahera) in 
the East Indian Archipelago. 'Fhe photographs of the Jamdok-tso which were taken 
by the members of the English mission might equally well pass for view's of the 
Naktsong-tso. Fhe most important differences between the two lakes lie partly in 
their size, the Jamdok-tso being a good deal the larger, and partly in the fact that 
the rocky island of the latter is connected with the mainland on the west by three 
narrow strips of ground and consecjuently is in reality a peninsula, whereas the island 
of the Naktsong-tso is united with the mainland by merely a narrow alluvial isthmus 
of a wholly secondary character, it too being on the west. In both alike the greatest 
expanse of water lies east of the island; in both alike the shores are fringed by 
smaller islands, headlands, and bays; and in both alike there exists a tiny isolated 

• Lhasa and its Mysteries, with a Record of the Expedition of igoj — ig04, by L. Austin 
Waddell, p. 298. 

** Op. cit, p. 297. 
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islet close the south-east shore. Both these lake-basins are, beyond doubt, like 
so many others in Tibet, reminiscenses of a long vanished glacial period. 

My sole object in recalling the fact to which I have adverted above was to 
show that the regions visited by the English expedition were already relatively well 
known before. But, the object of the expedition having been accomplished, why 
was not the opportunity seized of furthering the cause of geograi)liical exploration? 
Candler points out in his book, and quite justly, that then for tlie first time within 
a century an opportunity presented itself of solving the problem of the connection 
between the 'Fsangpo and the Dihong or Brahmaputra. How long liave not geo- 
graphers reasoned about and discussed the problem of the lower course of the greatest 
river of 'Fibet, whether after its issue out of the mountains through what in point 
of size is one of the most magnificent transverse gorges in the world, it drains the 
woods and valleys of Assam and then mingles its waters with those of the Ganges in 
the vast delta of that river near the metropolis to India, or whether under the name 
of Irawadi it directs its course through Burma to the confines of the continent. 

Recently however it has been agreexl that the Tsang-po and the Brahmaputra 
are one and the same river. Lieut.-Col. Waddell has in an original way endeavoured 
to prove the fact etymologically, both the Tibetan and the Sanskrit name signifying 
»Brahma’s son».* He localizes its great fall, probably one of the most beautiful and 
one of the most imposing on the earth, in 29 ’ 36' N. lat. and 94' 47' E. long. At 
the foot of the fall, wdiere the water boils and thunders amid clouds of scattering 
spray, stands a monasterj’, a pilgrim resort, buried in sub-tropical greenery. A devil 
king, represented in the usual 'Fibe^tan manner, dwells in the frothing columns of 
the waterfall itself, and the forces of nature which are there displayed before the 
pilgrim’s eyes are in a high degree calculated to render this demon sovereign an 
obj(?ct of sul)mission and dread. But as yet no white man has seen that w^onderful 
region: there still remains a pretty wide gap between the reconnaissances which have 
been carried out by the Pundits from the north and Englishmen, especially Needham, 
from Assam. Fhus one of the greatest and most attractive of geographical and geo- 
logical problems still awaits solution in tlu^ »breaching» glens and gorges of the Indo- 
Chinese rivers, especially that of the Brahmaputra; for this stream is not merely 
remarkable geographically in its mysterious sweep round the eastern end of the 
Himalayas, but it also occupies an important place from the historical and religious 
point of view. So far as human knowdedge reaches backw'ards in time its never 
slumbering w-aters have been indissolubly associated with the destinies of the 1 ibetans 
and the races of north-east India. With regard to this problem Waddell sajs: It 
is, however, the Lower Tsangpo Valley, below the F'erry, which is the most interest- 
ing and important, both from an economic and a geographical point oi view. P'or 
the Tsangpo, the central river of Tibet, is now^ proved almost beyond doubt to be 
the upper source of the great Brahmaputra river of Assam, and along its banks 
therefore would be the natural inlet to this country from the Indian plains, whilst in 
the Lower Tsangpo valley w'ould seem to He the richest and most genial tract ot 

♦ 27ie Falls of the Tsan^^fo ami Identity of that River 7vith the Brahmaputra in The Gcogr, 
Journal^ vol. V, p. 358 . 

Journey in Cenir^l Jsia. 
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'Fibet, resembling Kashmir in appearance, and giving access to the gold-mines east 
of the Jamdok Lakes. »* 

Hut no expedition has ever penetrated into that region, although it would, I 
am certain, yield a richer geographical harvest than the great Lhasa expedition. 
Younghusband, himself a distinguished geographer, was actively interested in the 
idea of such an expedition, indeed all preparations were made, and Captain Ryder 
was appointed chief of the enterprise. But the very day before they were to start 
from 'Lschaksam, there came a message from Simla countermanding the undertaking. 
Candler complains of the unreasonableness of the military authorities: »They had 
come through so far without a single disaster, and it s(!emed that no scientific or 
geographical considerations could have any weight with them in their determination 
to take no risks.»^* 

Another geographical task which the Knglish officers were expected to ac- 
complish was to connect their ou^n route from India with the netw'ork of itineraries 
which 1 had traced in Central I'ibet. I'he ga[) w^hich confronted them liere was 
even smaller than that along the Brahmaputra and much easier to bridge over; l)ut 
the project of bridging it over met with the same fate: it was prohibited. Candler 
is quite right when he says: »An expedition to the mountains bordering the Tengri- 
nor, only nine days north of Lhassa, would have linked all the unknown country north 
of the d'sangpo with the tracts explored by Sven Hedin, and left the map without 
a hiatus in four degrees of longitude from Cape Comorin to the Arctic Ocean. 
But military considerations were paramount.»**^ He might have said however tw^o 
degrees of latitude, for the hiatus in the long distance from Cape Comorin to Cape 
Tscheljuskin is no more. Dschallok, the point at which I was comj>elled to turn 
back, is situated according to my observations, in 31^^ 45' ' 2 N. hit. and 90'^ 46' E. 
long, or 240 km. from Lhasa. By means of the postal system, organised in the 
Chinese way, a letter can be sent, as I learned, from Dschallok to Lhasa in a single 
day. It was considered that a caravan like mine w'ould require five days to per- 
form the journey, and not half a month, as Waddell tries to make out in his book 
(p. 451); and if the journey were taken in easy stages, and some attention bestowed 
upon the Tengri-nor in passing, it could be done, as Candler suggests, in nine days. 

It w OLild not however be sufficient to connect cartographically with the lowest 
point reached by me, it would also be essential to link up with the itineraries of 
other travellers. When ym\ study a map of Tibet, with the routes of travellers 
plotted on it, you see how the majority of them converge upon Lhasa. Prsche- 
valskij, Bonvalot, Bower, Rockhill, Dutreuil de Rhins, Littledale, and I were all com- 
pelled to turn back when within a more or less short distance of that city. The 102 
officers of the English expedition were masters of Lhasa for five weeks: they were like 
the spiders at the middle of the web the strands of which were broken off quite near 
to them. Had the opportunity been seized, by means of small parties radiating out 
from the centre, to pick up as many of these loose ends as possible, the expedition 
w^ould have been entitled to high rank from the geographical point of view. But 

* Lhasa and its Mysteries, p. 4^4. 

Op. cit., i>. 236. ' 

op. cit.. p. 237- 
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as matters turned out it cannot claim any place at all in the history of geographical 
discovery. 'I'hat old and well-proved explorer of the Himalayas, Freshfield, has in- 
deed attempted to make the best of the geographical results obtained, but the 
attempt is at the best feeble.* Candler in his sincere and outspoken way is also 
right, when he says: »In B'uropean scientific circles much was expected of the Tibetan 
Expedition. But it has added very little to science. The surveys that were made 
have done little more than modify the previous investigations of native surveyors.*** 

Candler dwells upon the fact that the only exploring plan that was carried 
through was of subordinate importance as compared with the projected excursions 
towards the Tengri-nor and the Brahmaputra. And in this again he is right. The 
members of that expedition were CajJtains Ryder, Wood, and Rawling and Lieut. 
Bailey. I'hey travelled westwards up the course of the Lsangpo, and crossing over 
the Schipki pass reached Simla in the beginning of the year 1905, having in three 
months covered a distance f)f 1 300 km. I’he telegraph announced that they brought 
back with them a rich geograjihical harvest. Unfortunately the route which they 
traversed is one of the few in libet which had hei;n already mappetl. It was in 
the year 1865 — 66 that the incomparalde Nain Singh performed the famous jour- 
ney an account of which was admirably published by his instructor, the then Cap- 
tain r. G. Montgomerie of the Great I riogonometrical Survey, in the journal of the 
Royal (icograpltical Sodely under the title Report of a Route Survey vtaeic by 
Pundit* — fro 7 H Nepal to Lhasa, and t lienee through the Upper Valley of the 
Drahniaputra to its Source.*** The paper is accompanieil by an excellent map. I'he 
work that was accomplished by the Bundit is diviiled by Montgomerie into four 
sections: (i) Thirty-one determinations of latitude with the sextant; (2) mapping of 
a distance of 1200 miles through absolutel)' unknown country; (3) temperature ob- 
servations and fixing the absolute altitude of 33 stations by means of the boiling- 
point thermometer; (4) the keeping of a tliary, with descriptions of the new year’s 
festival at Lhasa, etc. 

Wonderful men those Pundits! I'he English have maile extraordinarily clever 
use of their intelligence and fidelity, and in many cases the [lupil has excelled the 
teacher. They work with the accuracy of selfregistering instruments, and wherever 
their labours have admitted of control their trostworthiness has' been fully demon- 
•strated. In making practical use of the natives in this way the Russians have not 
advanced very far. How easily they could long, long ago have shed light upon 
the geography of East Turkestan, Mongolia, and I'ibet with the help of the Buriats, 
who in rc.spect of intelligence leave nothing to be desired. Previous to Nain Singh’s 
journey, and it is now 40 years since that took place. East lurkestan and the whole 
of Tibet were perfectly unknown. Over the interior of the vast .Asiatic continent there 
hovered a pale reflection, faint and shadowy, ol the journeys ot Marco Polo and the 
old Jesuits; but that was all. 

• On the 19th fanuary Freshfield delivered an address on the e.\pedition before the Indian 
stetion of the Society of '.Arts. His hope, that some means may be hit upon of converting the tem- 
porary occupation of the Tschumbi valley into a permanent occupation, was not very hap|)y in the 
light of the repudiatibn of Younghusband's action in making that temporary occupation. 

*• Op. cit., p. S37- 

Vol. XXXVIII. (1868), pp. 1*9 
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With regard to Captain Ryder's expedition, let us hope that he has surpassed 
his predecessor. But let us also at the same time bear in mind that Nain Singh 
shortly befort: he set out on his journey had been trained in probably the very best 
school that any explorer has ever been able to profit from: for two years he had 
shared in the journeys of the iDrothers Schlagintweit in Ladak and Kaschmir. 

1 he address which Younghusband gave before the Royal Geographical So- 
ciety is published in the May (1905) number of the Geographical yournal under the 
title of The Geographical Results oj the Tibet Mission. When the leader of that 
expedition, himself a distinguished explorer, delivers an address with the above title 
before the most illustrious geographical society in the world, one has every reason 
to expect to learn something from it, but I must honestly confess that this expec- 
tation has in my own case resulted in disappointment: the paper affords abundant 
evidence throughout of the correctness of the opinions to which I have given 
utterance. Rawling and Ryder’s expedition is the only one that affords any warrant 
for the concluding words ot the paper: »I trust, therefore, you will believe that the 
Tibet Mission has not been barren in geographical results.)) 

Captain Ryder in the course of his journey westwards is said to have mapped 
40,000 sq. miles ot country, including the source-regions of the Brahmaputra, Indus, 
and Satlej all in three months! Such a statement can only be received with 
scepticism, when it is borne in mind that, although the expedition marched beside 
the Jamdok-tso, it omitted to sound its depth, notwithstanding that it carried boats 
with it, and the boats of the natives likewise lay beside the shore. Both the war- 
correspondents and Younghusband speak of the deep blue colour of this lake, which 
has given occasion to one of its names, the »Turquoise l.ake^, and wonder whether 
that colour is due to the purity of the atmosphere or to the depth. 

Ihe information about the climate is not exhaustive. It is not sufficient to 
tell us that the wind blew hard without a break during January, February, and March; 
we also want to know from what (juarter it blew, whether from the west, as through- 
out the whole of Central and Northern Fibet, or whether other laws govern the 
winds in the relatively low valley of the Fsangpo. According to Waddell’s meteoro- 
logical tables the prevailing winds in winter and spring blow from the south-west 
and south. Another discovery is not in accordance with the actual circumstances. 
Younghusband relates, that when the expedition left Gyantse on the 14th July they 
were a good deal hindered by heavy rain, and they were speedily disabused of the 
idea that Tibt^t is a rainless country. I had already made the same experience three 
years before in the same month, and in the evidence of this I need only point to 
a few passages in the account of my ride towards Lhasa.* »The worst of all was 
the rain; it came down like a deluge. I hav^e never seen it rain faster . - . The 
rain continued to stream down without intermission; its monotonous patter-patter 
drowned all other sounds ... It rained as it only rains in Gilan and Mazanderan; 
in fact, the only place where I have seen rain anything like it was at Asterabad . . . 
hive minutes after we left Gom-dschima the inevitable rain began again, and we 
were very soon wet through ... It rained as if — as if the sluice-gates of heaven 
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were pulled up . . . The rain came down in dead earnest, and ... we soon had to 
go out and dig a trench all round the tent to head off the water. And on the 8th 
August I noted: »A11 night it poured with rain.» 

In a word it rains in my book far more than it does in all the books of the 
war-correspondents taken together, and it is an error to suppose that the Tibetan 
rain was one of the extremely few geographical discoveries of the English expedition.* 
Still it would be ungracious to dwell any longer upon such small matters. Young- 
husband’s paper is written in the simple but fascinating style which distinguished 
his earlier works. Nor must we indeed forget that the object of the expedition 
was political, and that its scientific results will no doubt be published in due time. 


* In a criticism of my book Central Asia and Tibet^ printed in the Literarisches Zcntralblatt^ 
Prof. A. Kirchhoff says also: >r)ie Fabel vom niederschlagsarmen Tibet muss fortan aus der Wissen- 
schaft schwinden. Vielmehr erscheint uns Tibet als das Wunderland, wo aiif 'Page wiislenliafter T'roc- 
kenheit, an denen der Boden unter iirgster Verdunstung in zahliosen Rissen berstet, die furchtbarsten 
Entladungen von Gewitlerstiirmen, Hagelschlagen, Schnee- und Regenfallen intensiver Art und mehr- 
tagiger Dauer folgen.» 



As appears from the author s statements in the following chapter ^ it 2vas his 
intention to add to his Atlas a general map of the scale i: r, 000,000, embracing his 
(nun routes and those of other travellers in Tibet, The preparations for such a map 
had, however, on the anthot's departure to India in October, /()o§, not proceeded so 
far as he himself had hoped when he wrote the words Jound below on pages 
§^2 and 5 / 7 . To execute in his absence even a '^provisionah map, which he 
would be able to declare valid as a first edition for a ftiturc better map, has 
been found impossible by the ch art ograp hers to whom he entrusted this tvork. 
Dr. Iledin $ new journey in Tibet has furthermore been accompanied by consider- 
able geographical results; without a particular knowledge concerning them such 
a general map as is here in question would he antiquated even on its first 
appearance. He 7 vill no doubt after his return supply the omission 7 ohich must 
11070 occur in his loork. 
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GENERAL MAP OF TIBET. KWEN-LUN BORDER-RANGES. 


In the preceding chapters 1 have attempted to bring together the statements 
and descriptions of other travellers which can serve to throw light upon the struc- 
ture of the interior of I'ibet and in general elucidate the nature of its physical 
geography. Lower down I shall endeavour in succinct terms to givci a sketch of 
its general relief in so far as that can be constructetl from the observations and ex[)eri- 
ences of mysedf and other travellers. But before proceeding to do that I will, ac- 
cortiing to my promise, try in some measure to explain the orographical structure 
of those i)arts of Tibet which I know from my own experience, l)acked up by the 
accounts of my predecessors. 

I had imagined that this reconstruction of the existing materials would not be 
a particularly difficult task, and that the red lines which mark the journeys of the 
different travellers on a general map of 'I'ibet would be sufficient to permit of the 
various mountain-rang(?s being traced and located with a very fair degree of cer- 
tainty. We have to conceive of 'bibet as being, like the Iranian highlands, a gi- 
gantic »Faltengebirge», or a great number of mountain-ranges running on the whole 
parallel to one another and crowning a vast u[)swelling of the earth's crust. We 
have also to imagine those ranges, at all events the biggest of them, as forming 
continuous crests of varying height, and rising here and there into vast swellings 
capped with perpetual snow and glaciers, with in other places lower connecting 
saddles, which afford more or le.ss convenient passes. Between these principal ranges 
there exist others of secondary rank, they too inv^ariably parallel and stretching from 
east to west, though there are minor deviations in certain localities and in the north- 
western curve that characterises western libet. Certain attempts have, it is true, 
been made in the light of our existing knowledge to frame a map of the mountain 
systems of Tibet and the directions of their strikes, as, for example, by Dr. G. 
Wegener and by F. Grenard. The former, making use of all the material avail- 
able in 1891, constructed a map, »Uebersicht des Kweii-lun Gebirges», which, con- 
sidering the time it was made, was very meritorious; it must be remembered that 
most of the more important journeys across high Tibet belong to a later date than 
the year named. With regard to the situation and direction of the ranges Wegener 

I/etiin, Journey in Central Asia. 1 1 '. 
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relie.s chiefly upon Richthofen, Prschevalskij, A — K — Nain Singh, Carey, etc. ; but 
the three great journeys which previously to that time had been made right across 
the highlands, namely Nain Singh’s, A— K— ’s, and Bonvalot’s, were not sufficient 
to give a trustworthy idea of its general structure, and Wegener’s map is in conse- 
quence only approximately correct. Looking at the eastern half of Tibet, we find 
that he makes the ranges run too much in a north-west and south-east direction; 
but the cardinal error, which a priori imparted to his map an appearance of great 
improbability consists in this, that he represents all the ranges of northern and 
north-eastern 'I'ibet as proceeding from a main range which forms the northern rim 
of the highlands, separating it from East Turkestan, and to which, following Prsche- 
valskij, he gives the extremely unsuitable name of »Russische Kette*. That there 
does exist a great border-range of that character we know very well. But then the 
ranges in the interior of the highlands have nothing whatever to do with it; they 
do not break away from it as branches and ramifications, but they run parallel to 
it, and are so far of the same orographical rank as the border-range itself, in that 
each constitutes an etpiivalent fold in the earth’s crust, the only difference being 
that some of these folds e.xhibit a more powerful and energetic sculpture and relief 
than othtTs do. 
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In his Carte de V Asie Centrale Grenard has made a similar attempt, and 
having more copious materials to draw upon, and having moreover seen the country 
with his own eyes, he has succeeded better. The position and direction of the 
mountain-ranges are clearly indicated by darker lines and the predominant parallelism 
is clearly brought out. Nevertheless the map stands in need of correction in various 
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details. On the whole it agrees very closely with my own, showing a level plateau 
traversed by a number of mountain-ranges stretching east and west. 

When however I attempted myself to draw a similar orographical map, I 
discovered that the task was beset with the greatest difficulties, and in the matter 
of the direction in which the ranges run real certainty can be attained within 
narrow limits only, namely in those regions in wliich the travellers’ itineraries lie 
close together. I his is the case, for example, with the region between the Astin- 
tagh and the Kum-kol basin, where I have myself crossed over the ranges in so 
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many places that even in default of any other material 1 should be able to draw 
the ranges which exist there. The same thing holds good, although to a less degree, 
of the whole of the broad zone which lies south of the region just mentioned and 
stretches thence southwards to the basin of the Selling-tso and the Tengri-nor. In 
the extreme west of Tibet it would also be possible, with the help of the older, 
and especially of the more recent, itineraries, namely tho.se of de Rhins, Deasj', 
Wellby, Bower, and Rawling, to set forth the broad features of the relief of the 
country. On the other hand it would be labour wasted to attempt to define the 
ranges in the heart of central Tibet, and in the country between Nain Singh’s route 
and the valley of the Tsangpo. In fact, the results of any such attempt would have 
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to be constructed to such a great degree upon guesswork that they might with 
justict; be pronounced valueless, or at all events useless for scientific purposes. And 
it requires but a slight study of the available material, and obse;rvation of the many 
white patches that exist between the middle portions of Wellby’s and Bower’s routes, 
and also .south of Nain Singh’s route, to be convinced that so it indeed must be. 
For these reasons I was obliged to let drop my original purpose of attempting to 
trace the mountain-ranges right across the I'ibetan highlands; that is, to prolong 
the ranges which I crossed over in tht; east in a wt;.sterly direction until they be- 
come lost in the world of mountains which have been travcFsed by Deasy, Rawling, 
and others. What prevents this from being tlone are the big gaps in the heart of 
the country, and anj way the difficulty of the task becomes apparent when the great 





355* vallky; looking n. 


differences are borne in mind which obtain between the relief of eastern I'ibet and 
the relief of western 'I'ibet. If we may judge from the maps of the travellers last 
nanied, the impression is involuntarily borne in upon us that in the west the relief 
is less regular, the mountain-ranges more closely crowded together, and the parallelism 
far less pronounced than in the east. In the former quarter meridional ranges, or 
at any rate vast ramifying ranges, are not rare; but such ranges are practically 
absent in the northern and central parts of eastern 'fibet. In respect of the more 
or less great regularity in the surface forms, the highlands of Tibet, notwithstan- 
ding the great diversity in materials and causes, may be compared with the lowlands 
of East Turkestan. In the latter we find that the dune-accumulations are extraordinarily 
regular in the east, while in the west that regularity practically ceases, and we have 
a chaos of dunes disposed in every direction. In the former precisely the same observa- 
tion holds good of the mountain-ranges. Wellby’s journey acro.ss Tibet from west 
to east affords a valuable proof of this. In proportion as he advanced towards the 
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east tlie more individualized and the more connected became the ranjres, and the 
easier it grew for him to advance along the latitudinal valley which he was travelling 
in. A map of 'Fibet showing nothing but the lakes and rivers would alone be sufifi- 
cient to suggest to us the regional difference in the configuration of the country. 
In the parts of Tibet which I and others have c:.Kplored the lakes stretch almost 
without exception east and west, whereas the lakes in westcrrn 'l ibel are more irregular 
in shape, and stretch quite as often north and south as they do east and west. 
Even in the central lacustrine region, in which Nain Singh made his important dis- 
coveries, the lakes are distinguished by their irregularity of outlin(;, although the two 
largest of them, the Tengri-nor and the Selling-tso, incline to stretch east and west. 
With tegard to those parts of J ibet which have; not yet be(;n visited, it may fairly 
be assumed that, at any rate towards the north, they lie in respi;ct of relief and 
character intermediate between the regions that Iwrdi.T them on the t;ast and those 
that border them on the west. But for the country lietvveen Nain Singh’s route and 
the Tsangpo we possess no data whatevt;r, even if we follow Wegener and Grenard 
and assume, with tolerable certainty, that there; exists in that r<;gion a vast main 
range, parallel with tjie Himalaya, and flanked by' several minor parallel ranges, 
and assume further that there are river valleys and lakes between them. 
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It is not merely the recollection of the deficiencies that are still incidental to 
our knowledge of Fibet which has prevented me from carrying out my? original 
plan of making an accurate analysis of its orography, but other reasons of a prac- 
tical nature have also weighed with me. Before I were in a position to carry? out 
my purpose, I ought to have at my disposal the whole of my own cartographical 
materials properly worked up; but at the moment of writing Major Bystrom and 
Lieut. Kjellstrom have not yet finished their labours. And 1 am even farther off 
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from what is the most important of all, namely the general map on the scale of 
I : 1 ,000,000, on which every well-known itinerary that has hitherto been made across 
Tibet will be traced. It is self-evident, that with such a map to help one, it would 
be far tiasier to follow the course of the mountain-ranges than by instituting pro- 
visional comparisons between the maps of the different explorers. And yet one 
other practical reason! I intend within a month or two to start upon a fresh journey 
to the unknown parts of Tibet, during the course of which I hope to be able to 
fill up many of the more serious gaps that now confront us. In view of this, it will 
be better to postpone my critical and final analysis until after my return home from 
my new journey, when the result cannot fail to be at all events invested with greater 
thoroughness and completeness. What I have to say in the following pages must 
therefore be regarded as merely a preliminary attempt or sketch of a characteristic, 



Fig. 357. LOOKING SE FROM UOGHANA; NORTHERN FOOT OF KWEN-LUN MOUNTAINS. 


and in this I shall confine myself principally to a consideration of the eastern 
half of the highlands of Tibet that possess internal drainage, namely the region 
between 31° and 39° N. lat. and 86^ and 92° E. long. It is within these limits 
that the greater part of my own Tibetan journeys fall, and it is within their con- 
fines that the most important journeys of other travellers have lain. In default of 
the big general map of I'ibet, I have had prepared a provisional substitute on 
the same scale of i : 1,000,000, showing my own journeys, and on the same 
sheet I have myself plotted the requisite routes, namely those of Prschevalskij, the 
Pjevtsoff expedition, Carey, Wellby, Bower, Rockhill, Bonvalot, Dutreuil de Rhins, 
and Littledale. The three expeditions mentioned first, fall however to such a small 
extent within the region of internal drainage as I have just defined it that they 
are of very little real use to us, except that they help us to follow more easily 
the course of the mountain-ranges. On the extreme south, again, the region is 
touchtid to only a very slight extent by Nain Singh's route. The map which I have 
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thus constructed can only be called a provisional one for the additional reason that 
I have had neither time nor opportunity to make the requisite corrections in the 
itineraries, and remove the errors which unavoidably clin^ to some of them. One 
of Bonvalot’s lakes comes, for example, too close to one of rny mountain-ranges; 
in Littledale the mouth of the Satschu-tsangpo lies about '/V too far to the east; 
and Bowers itinerary in the vicinity of the Addan-tso and the Naktsong-tso is not 
in perfect agreement with the real situation of those lakes. All these errors can 
only be reconciled with one another when the whole of the materials have been 
dealt with l)y an expert cartographer, and this task will be undertaken, after the 
completion of the principal map, by the institute of Justus Perthes, of whose coopera- 
tion 1 have been kindly assured. 

Errors in longitude are of course the most likely to occur, together with errors 
in the distances between the several meridional routes. But seeing that our immedi- 
ate object is to try and trace the latitudinal mountain-ranges with the help of me- 
ridional routes, the errors in question are not of the greatest importance. But not- 
withstanding that I have the assistance of six meridional routes on my map, all drawn 
pretty close to one another, it has proved anything but an easy task to trace the 
ranges which are crossed by them all. Even though it is evident that Bonvalot, 
Dutreuil de Rhins, lattledale, and myself on three separate routes have crosstxl over 
six different passes situated in precisely the same latitude or approximately the same 
latitude, that does not at all prove that all these passes are of necessity situated 
in one and the same continuous mountain-chain. For if the ranges just at that 
spot have a west-north-west to east-south-east direction, the six passes, just because 
they are situated on the same latitude, evidently belong to six different ranges. 
Ecpially too can the range which is crossed by any one of the six passes taper away 
in both directions without having any direct connection with the ranges that are 
crossed by the two nearest passes. Moreover it is quite sate to assume, that one 
and the same east-w^est range varies much in altitude at different longitudes. Suppose 
that Bonvalot, for instance, has crossed over one of these ranges by a very high 
pass, he involuntarily carries away the impression that that particular range must 
be one of the very loftiest in the interior of Tibet, and he indicates it as such on 
his map, making it blacker than all the other ranges in that same region, and finally 
he confers upon it a resounding name. In one or two places my itinerary runs at 
the distance of half a degree from Bonvalot's, and consequently there exists every 
reason to suppose that in the same latitude as that in which he crossed over the 
pass mentioned I too should encounter a high pass; but what I in reality find are 
merely low swellings. On the other hand I do find, say, a lofty pass at some 
distance farther south, which inevitably causes doubts to arise whether the last-named 
range is to be considered as a direct continuation of Bonvalot s; that is to say, it 
becomes doubtful whether the range has a prevalently north-west and south-east 
direction or whether the low pass lying on the same latitude as Bonvalot s high 
pass belongs to an east- west range which chances to be lower at the point where 

I crossed over it than where Bonvalot did. 

In consequence of all this no small degree of uncertainty necessarily attends 
the Construction of an orographical map, even of those parts of eastern Tibet in 
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which travellers’ routes do run relatively close together. Yet had we possessed no 
other material than the meridional routes, this uncertainty would have been greater 
still than it actually is. But fortunately for the northern half of the region in question 
we have the advantage of two latitudinal routes; in its middle portion also two, 
though it is true short ones, running from north-west to south-east; while in the 
south we are fortunate enough to have (|uite a sfaggot* of latitudinal routes. Con- 
fining our attention in the meantime to the first mentioned, namely my route of 
and Wellby’s of the same year, we have in them a fixed and incontrovertible 
basis for determining the direction in which the mountain-ranges run. 'I'hese two 
routes in the part of 'I'ibet with which we are at present dealing are situated between 
35“ and 36“ N. lat., and follow throughout the whole of their extent vast latitudinaf 
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valleys lying between equally vast main ranges, and the said ranges run as nearly 
as possible from west to east The range, or rather system of ranges, north of my 
route is the Arka-tagh, and the system of ranges between my route and Wellby’s 
is the Koko-schili, or at all events the westward continuation of the range which 
bears that Mongol name. 'Fhe position and direction of these two mountain-systems 
being fixed, we might therefore reasonably consider it probable that the ranges 
which lie next to them on the south run on the whole parallel to them, or at the 
most deviate but slightly from the direction which they pursue. Nevertheless this 
does not appear to be altogether the case, for my route of 1900 does not cross 
any pass worth speaking about between Camp XLVIII and Camp LVI, any more 
than my 1901 route does between Camps XXXIII and XXXVIII; instead of that we 
travelled along the latitudinal valleys between the mountain-ranges, which in the 
region defined appear to have rather a north-west and south-east direction. In other 
words the mountain-ranges in this region seem to diverge towards the east, and 
they are moreover less distinct and less continuous than in the country to the 
north of them. Taking now another step farther south, we come to a vast, 
compact range, a true dominating main range of the first magnitude, namely that 
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which I crossed over near Camp XLI (1901) by a pass 5468 m. above sea-level, 
and this is a range which recurs on other meridional routes. South of that range 
the configuration again grows less regular: instead of broad latitudinal valleys running 
between distinct mountain-ranges we have a vast number of less regularly formed 
mountains, in which, though the east-west direction does indeed prevail, it is ne- 
vertheless less sharply accentuated. When we enter on the map those portions of 
the course of the Satschu-tsangpo that are known, that is to say thf)se parts of it 
which have been touched by Bonvalot, Rockhill, Bower, de Rhins, l.ittledale, and 
myself, we see that that river flows from the east-north-east to the west-south- 
west, and if its valley is to be ranked as a latitudinal valley, it would seem to pre- 
scribe an east-north-east and west-south-west direction to the mountain-ranges. Now 
this inference is contradicted by Grenard's orographical map; but according to 
Rockhilfs map the upper Satschu-tsangpo does appear to flow in a latitudinal valley. 

Finally, in the extreme south of the region which we are considering, we have 
found that the rangt^s there exhibit a very distinctly emphasised cast-west main di- 
rection and parallelism, a direction that is best defined l)y the arrangement of the 
hydrographical chain — Selling-tso, Jagju-rapga, 'rschargut-tso, Addan-tso, Dagtse- 
tso, and l?ogtsang-tsangi)0. South of that and throughout the whole of the way to 
the Panggong-tso we were accompanied by an especially important range, though 
sometimes low or Ijroken; this ajjpears to form a watc*r-divide between thci recently 
mentioned basins and those that were discovered by Nain .Singh. This range exhi- 
bits also a striking parallelism with one or two other physico-geographical main 
features with which we are already familiar, namely with the thahvi\^ of the 'Psangpo, 
which is of course a true latitudinal valley, and with the Himalayan system, which 
forms the southern margin of the Tibetan swelling. There a more pronounced north- 
west to south-east direction is assumed by the ranges and thciir latitudinal valleys, 
which are connected with the surface folding ol the libetan highlands; for whiki in 
the extreme west the ranges are, as it were, squeezed close together, in the east 
they diverge more and more from one another. 

When in the future Tibet shall have been traversed in all directions, the ge- 
neral maps of the country will unque.stionably show some especially imposing and 
dominating ranges, with regard to which we possess at the present time only the 
most imperfect knowledge, or which we know only very fragmentarily. One of 
these is the range which probably forms the westward continuation of the range 
with the 5468 m. high pass north oT Camp XLI (1901), and which, again probably, 
makes a connecting link between the Tang-la in the east and the Kara-korum in the 
we.sf. Another circumstance eloquent of the existence of such a range, which might 
indeed be regarded as the true backbone of the I ibetan highlands, is, that in the 
faggot of Tibetan ranges this particular range really does occupy a median position 
in relation to the Kwen-lun and the Himalaya and all the other mountain-ranges. 

In the unknown region of the south, that is to say in the country immediately 
north of the valley of the Tsangpo, we likewise have reason to suppose the existence 
of an important mountain-range, one part of which is the Nin-tscheng-tang-la on the 
southern shore of the Tengri-nor; and the same important range we find again also 
in the west, namely in the Alung-gangri swelling. These two sections would, it is 
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true, not be sufficient to warrant us in positing the existence of a continuous^ range; 
but we are also justified in presupposing, almost of necessity, the existence of at 
least one important water-dividing ridge between Nain Singh's lakes and the Tsangpo. 
We may further take it that the most north-easterly of the head-feeders of the 
Indus likewise gathers its waters out of this unknown and mysterious range. 

Seeing now that our knowledge of Tibet is so defective, it would be, as j^e 
reader will readily see, and as I have already mentioned, a rather thankless task, 
to seek to unravel its vast concourse of mountains: although the attempt itself would 
perhaps not be without its interest, tlie re‘sult would be practically worthless. On 
my general map on the scale of i : 1,000,000 I have considered it inadvisable to 
entiT anything except absolute facts, /. c, the fragments of the various ranges which 
have been visited by different travellers, paying no regard to the mutual con- 
nections of the ranges themselves either to east or to west. In this respect the 
map will afford amj)le opportunity to the speculative inge.nuity of geographers, 
but it will be documentar)^ evidence of the state of our existing knowledge about 
the mountains of 'Fibet. However the time will come when it will be completed 
by fresh itineraries, and then the several fragmentary sections will be linked together 
into continuous ranges and the dubious patches will grow smaller and smaller in area, 
until finally they disappear altogether. The geological structure, of which we have 
as yet but the faintest idea, will likewise in due time be elucidated, and simultane- 
ously therewith the structural conformation of Tibet will be scientifically explained. 
Had all the travellers who have traversed eastern Tibet meridionally carried with 
them specimens of rock from the various ranges which they have crossed over, we 
should possibly have thereby been put in possession of an additional means of 
disentangling the mutual relations of the several ranges and consequently their con- 
nections one with another. 

Still for those who have travelled through Tibet it will not be difficult to form an 
idea of what the map will look like which some day will represent the mountains of 
that part of the world with the same accuracy as the maps do, for instance, the mount- 
ains of Persia, the Tien-schan, or the Nan-schan. Upon studying the admirable new map 
of »Innerasien» in Slielers Handatlas we see that the. mountains in the west of the 
country, between 74"" and 79"^ E. long., are fairly well known, and there appear no 
white patches at all, but the map is entirely covered with the differential signs of 
surface features. This will eventually be the case too with the middle and eastern 
parts: there too there will some day be no white patches left, but they will be filled 
with the conventional representations of mountains, valleys, lakes, and rivers. It is 
the very fact of there being so many white patches on the map in question which 
forces upon one nolens volens the impression, that the whole of the interior of Tibet 
is practically a flat plateau country, stretching from the Kwen-lun to the Himalaya, 
and it is easy to forget, that this is due simply to the fact that the great lacmue 
have not yet been . filled up. It is also conceivable, that our future map of Tibet 
will not only be an object of beauty to the eye, but will also present an astonishing 
picture of a fantastic and sublime reality — the gigantic mountain-ranges which stretch . 
across that country, with the minor ranges lying between them. The relief will statid 
out sharply and boldly in the east and west, where lie the deeply trenched .valleys of 
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the Indus and the Jarkent-darja on the one side and those of the Indo-Chinese rivers 
on the other; to north and south, where rise the border-ranges, there will appear a 
similar energetic modelling of the surface; and in the middle, though somewhat nearer 
to the northern than to the southern margin, the relief will be less powerfully 
sculptured. In a word, the whole will make up a picture from which it will be pos- 
sible to read off directly several of the laws of denudation and erosion which for 
countless millennia have been actively at work shaping the Tibetan swelling into the 
actual surface-forms which it exhibits to-day. 

I'he attempt to represent the Tibetan ranges which I myself am acquainted 
with — the task which I will now essay — is, as I have already said, entirely of 
a provisional character. The representation would have been both more certain and 
more trustworthy had my map on the scale of r : i ,000,000, making use of the whole 
of the materials, been ready. My attempt must therefore be regarded only as a 
»first editions, the improved and enlarged edition of which will ap[)ear in conjunction 
with the \vork which 1 trust I shall be able to write about rny next journey in I'ibet. 



Fig, 359. 'J'ERRACES AT RORASAN IN EAST TURRESTAN (CHOTAN). 


To begin with, we have the higlilands of Tibet bordered t)n the north by a 
vast system of parallel border-ranges, bearing the common name of Kwen-lun. t)t 
these the only part with which we are more immediately concerned is that which is 
called' the Astin-tagh. Now the Astin-tagh undoubtedly forms a link in this chain 
of border-ranges; but orographically it cannot be said to be in direct connecuon 
with the main rang^ of the western Kwen-lun. According to Grenard s conception, 
this last is continued eastwards by the Kalta-alaghan and other parallel branches, 
while the Arka-tagh forms the eastward continuation of a more southerly arm of the 
Kwen-lun. This interpretation is fully shared by Bogdanovitsch, as appears from the 
little sketch-map in his .book (p. 83) dealing with the Pjevtsoff expedition. I too 
am of this opinion, though it must at the same time be acknowledged that the 
■ country around Tokus-davan, where the Kalta-alaghan and the Arka-tagh systems 
both begin, is far too little known to warrant sound conclusions being drawn as to 
the connection and relations of .these ranges with the western Kwen-lun. If however 


548 


OROGRAPHY OF CENTRAL TIBET. 


the Arka-tagh and Kalta-alaghan do form the eastward continuation of the Kwen- 
lun proper, then the Astin-tagh may appropriately be regarded as the westward 
continuation of the Nan-schan, though this last is so intimately united with the Kwen- 
lun that it appears to run continuously with the northernmost border-range of that 
system, the range, I mean, which is pierced by some of the streams that make their 
way down into the Tarim basin. 



'Phe two highest parallel border-ranges of the Kwen-lun proper form an im- 
mediate continuation of the border-range of the Pamirs. The existence of those two 
ranges has been ascertained at several points by several travellers. On the Kara- 
korum route the southern range is crossed by the Suget-davan (5434 m.) and the 
northern, range by the Sandschu-davan (4977 m.). Grenard counts the Suget-davan 
as belonging to the Altyn-tagh (Astin-tagh) and the .Sandschu-davan to the »Chaine 
du Kilian». To the former he gives an altitude of 5260 m. and to the latter of 
5040 m. South of Pulur he mentions the Kisil-davan (5156 m.) as being .situated 
in the si^ltyn Tagh posterieur» and names also the *Col Kouk Bouyan» (5700 m.) in 
the sOustoun Tagh» beside the gorge of the Kerija-darja. In the same »Altyn I'agh 
post( 5 rieur» he speaks of a nameless pass with an altitude of 5440 m., and situated 
close to Sarik-tus, south-east of Sourghak. In the region of the upper Nija-darja 
Grenard distinguishes no le.ss than six parallel ranges belonging to the Kwen-lun 
system, and calls them the Aldy Pagh (Aldi-tagh = the Anterior Mountains), Altyn 
Tagh anterieur, Altyn Tagh moyen, Altyn Tagh postdrieur, Oustoun Tagh ant^rieur, 
and Oustoun Tagh postt^rieur respectively. 

Farther east, immediately west of the breach made by the Tschertschen-darja, 
the French expedition crossed over the Astin-tagh by the pass of »Zarchou» (Sarschu- 
davan) at an altitude of 4780 m. There too the Lower Astin-tagh is pierced by the 
Tschertschen-darja. Thus Grenard has transferred to the Kwen-lun proper the de- 
signations »Altyn Tagh» and »Oustoun Tagh» (Astin-tagh and Ustun-tagh) which 
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belong more appropriately to tlie mountainous country south of the Kara-koschun. 
But the procedure is quite justified, if we confine our attention to the fact that both 
pairs of ranges are border-ranges. 

The members of the Pjevt.soff expedition made excursions from Kara-saj up 
on tlie Tibetan plateau and crossed over the .southern main range of the Kwen-lun 
by an unnamed pa.ss with an altitude of 5058 m., situated immediately south of 
Da.sch-kbl; the lower range is there cut through by the Bostan-toghrak. The upper 
range was also cros.sed .somewhat farther west by a pass of 5274 m. immediately 
south of Hangeit-kbl. According to Bogdanovitsch the westward continuation of the 
range that lies south of the Dasch-kol is called the »Usu-tagh», probably a corrup- 
tion of Ustun-tagh, »the Up|)er Mountains*. When travelling south-west from Kara- 
saj Deasy crossed over the pass of .Atisch (5030 m.), situated in a latitudinal valley 
between the Upper and the Lower Astin-tagh and not far from Schor-kol, and due 
south from Pulur he mentions the pa.ss of At-to (5060 m.), whicli appears to belong 
to the upper main range. I'he lakes Schor-kbl, Uangeit-kbl, and Dasch-kol are 
clearly .situated in the big latitudinal valley between the two main ranges. And it 
is an equally indubitable fact, that both these ranges are continued westwards by 
the two ranges in which are situated the pass of Suget-davan and the pass of Sand- 
schu-davan. 

Whatever may be the real facts with regard to the ranges in the vicinity of 
Tokus-davan, this much is at any rate certain, that in precisely that region and for 
some distance farther west the two main ranges of the Kwen-lun system break up 
into several chains that diverge like the fingers of the human hand. Nevertheless 
the orographical relations here, at the western margin of the part of Tibet which 
lies north of the Arka-tagh, are far from being clear. According to Bogdanovitsch, 
the various mountain sections 'I'oku.s-davan, Musluk (with the pass of the same name 
at an alt of 4710 m.), the Moskovskij range, and the Tschimen-tagh form properl)' 
one single long-extended range, in which is also situated Preschevalskij’s Mt Kreml. 
I cro.ssed over this identical system on 6th October 1900 by a pass (5143 m.) 
north-west of the Atschik-kbl. Possibly Bogdanovitsch ’s conception is on the whole 
correct, although to me it appears more probable that tlie range which lies north 
of the Atschik-kbl basin dwindles aw'ay entirely tow'ards the east, and that the Kalta- 
alaghan and Tschimeivtagh merge westwards into the parallel ranges that lie north 
of the Tokus-davan and Musluk-tagh. But the orographical relations of this region 
can only be cleared up by detailed study on the spot; the data which we as yet 
po.ssess are too few to allow of safe conclusions being drawn. 

The section of the Astin-tagh that is situated between the Tschertschen-darja 
and the Dschahan-saj is also but little known. In this stretch the sy.stem has been 
crossed at only one point, namely by myself in 1901, when 1 used the gorge of the 
Tscharklik-su. We may however a.ssum'e that the Astin-tagh consists there, as it 
does farther east, of two parallel ranges, and of these the lower range is pierced by 
the river just mentioned, while the upper range is crossed by an unnamed pass at 
an altitude of 2944 m. The pass of Jaman-davan (3136 m.), on the other hand, is 
situated in a secondary spur. In the mountainous country .south of the source-region 
of the Tscharklik-su I crossed over several other passes, most of them of a secondary 
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character, though two of them arc main passes, with altitudes of 3797 and 4079 
m. respectively, belonging to the westward prolongations of the Akato system. 

In the source-regions of the Kara-muran I had again to cross over two main 
passes in order to reach that part of the North I'ibetan plateau which is situated 
north of the Arka-tagh. These were the Dalai kurghan-art (4357 m.), situated in 
the range that corresponds to the Lower Astin-tagh, and the Japkaklik-davan (4741 
m.), in the range that corresponds to the Upper Astin-tagh. Thus here again 
the border montanic system is double, just as it is all the way westwards toTTamir. 

The part of the middle Tschertschen-darja which flows towards the west and 
is bounded on the south by the Tokus-davan and the Musluk-tagh and on the north 
by the western portion of the Astin-tagh projicr, flows uncjiiestionably through a true 
latitudinal valley, of equivalent rank with the Tschimen valley and the great latitudinal 
valleys up on the Tibetan plateau, although it is essentially differentiated from them 
by its terminating in the lowland basin of the Tarim. Nevertheless it is difficult 
to make out how the Astin-tagh ends over against this valley. Possibly one of the 
twin ranges may be pierced by the latter; and support is lent to this supposition 
by the circumstance, that the travellers who have crossed over the extreme western 
tip of the Astin-tagh proper, in the elbow of the 'rschertschen-darja itself, speak only 
of one pass, namely the Tschoka-davan, which according to Pjevtsoff reaches an 
altitude of 2906 m. De Rhins too crossed over this pass, but he gives it no alti- 
tude, any more than Littledale does, though the latter calls it the Chokur Pass. In- 
deed on Littledale’s map we find the altitudes of. his camps only, but more rarely 
the altitudes of the passes, though these arc of course much more important. Never- 
theless tlie existence of only one pass along this route seems to suggest that one of 
the two Astin-tagh ranges has terminated, or perhaps more correctly has been broken 
through, before it reaches the latitudinal valley of the Tschertschen-darja. 

Advancing yet another stage towards the east, we come to regions that are 
comparatively well known, and there 1 move with a feeling of far greater certainty, 
because 1 have crossed them in several places. These regions will also show very 
distinctly on my general map of Tibet (scale i : 1,000,000); and of the general 
structure and configuration of this portion of the country at all events it will be 
possible to obtain a clear idea. I had indeed intended entering Here, more into 
detail, as I have in fact pledged myself to do in the preceding pages; but such 
detailed recapitulation appears to be in the meantime superfluous, and not least so 
for the reason that the study of my geological material is not yet completed. In 
the meantime I will therefore content myself with a brief general statement. 

We have ascertained, then, that that part of the Astin-tagh which lies south 
from the Kara-koschun is a double range and farther east splits up into several 
chains, running in sharply accentuated parallel directions. Immediately east of the 
Dschahan-saj there is a mountain-road, which has been used by several travellers, 
and which crosses over the twin ranges in the passes of Kum-davan and Tasch- 
davan respectively, the former having according to Carey an altitude of 3262 m. 
and the latter of 3963 m. This route was afeo used by Bonvalot; but that tra- 
veller gives no altitude for the Kum-davan, though he .puts the Tasch-dayan at 
5200. According to Pjevtsoff the last mentione'd pass only risitches 3808 nv Umy- 
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self crossed those same two ranges on the Tatlik-bnlak route, north of Usun-sclior; 
there the Lower Astin-tagh is breached by the river of Basch-kurghan and tlic alti- 
tude at the beginning of the breach amounts to 2629 m. The Upper Astin-tagh I 
crossed by an unnamed pass at 3588 m.; though according to Prschevalskij its alti- 
tude is 3384 ni. From that point and right away to the districts in whicli I visited 
the Astin:tagh in tlie winter of' 1900 — 01 that range is practically quite unknown,, 
nor has Littledale\s journey served to explain its structure. In the stretch between 
my Camp CVIII and Camp CIX the Astin-tagh system is divided into at least three 
parallel ranges, and in just that (juarler I crossed over the middle range by a pass 
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3247 m. high, and the lowest range at Camp CIX by a pass 2915 m. high. North 
of this range there exist yet one or two subordinate chains, which may fairly be 
regarded as foot-hills, and are certainly broken in several places. From Kan-ambal, 
which itself has an altitude of 2878 m., we descended northwards through the glen 
of the Anambaruin-gol, a glen which manifestly breaks through the Lower Astin- 
tagh. The pass east-north-east of Kan-ambal, which reaches an altitude of 3095 m., 
may be considered as belonging in all probability to the Lower Astin-tagh. The 
Anambaruin-ula I regard as a vast swelling of the Astin-tagh; it consists of at least 
three parallel ranges. East of that we crossed over the system by a single pass, 
namely Scho-ovo-tu with an altitude of 3667 m. On Roborovskij’s map we find in 
this locality a pass with an altitude of 37^3 which is probably identical with 
my pass. That the system is in this part restricted to a .single chain may be due 
to tlie - accidental circumstance that the stream of the Sclio-ovo-tu possibly cuts its 


552 


OROGRAPHY OF CENTRAL TIBET. 


way through the I^ower Astin-tagh. But at no great distance east of that point 
the range again appears to be double; it is so represented on the map appended 
to Prschevalskij’s Third yourney (1879 — 80). It is the more southerly of these 
two ranges which he has called after Humboldt and which he crossed over by a 
pass 4024 m. high. Yet one stage farther towards the east the Astin-tagh merges 
into the Nan-schan, a mountain-system that lies entirely outside of the area we are 
considering. ' 1 would only call to mind, that the Astin-tagh is the one solitary range 
of the North 'I'ibetan system which continues eastwards on the norih side of the 
Tsajdam depression, whereas all the rest either terminate at its western edge or run 
along the southern side of the basin. 

Let us throw together into one; talile the passes from west to east which 
w'e have just been considering. We then olitain the following altitudes for those 
passes which we regard as belonging to the upjier border-range of the Kwen- 
lun system, the question of the orographical connection of the Astin-tagh with the 
Kwen-lun proper being meanwhile disregarded. 


Suget-davan 54.>4 ni- 

At-to-davan 5060 >' 

Pass S. of the Hangeit-kbl 5274 » 

Pass S. of the Daschi-kbl 5058 » 

Japkaklik-davan "4741 * 

.Sarschu-davan 4780 » 

Pass beside the ujjper Tscharklik-su .... 2944 > 

Tasch-davan 39^3 » 

Pa.ss S. of Basch-jol 3588 » 

Pass in lilastern Astin-tagh 3247 * 

For the lower border-range we have the following altitudes: — 

Sandschu-davan 4977 ot* 

Dalai-kurghan-art 4357 * 

'I'schoka-davan 2906 » 

Kum-davan 3262 » 

Pass at Lap-schi-tschen 2915 » 


From this we may deduce the general rule, that notwithstanding one or two 
exceptions in the above list, the passes in the border-ranges of the Tibetan swelling 
decrease in altitude from west to east. The various passes are however in every 
way mutually comparable, for most of them are used by caravans or hunters, and 
all of them are known to the natives. Now it is evident that for the purposes of 
communication the lowest and dKsiest passes will be selected, and it is equally evident, 
that a catalogue of all the existing passes (supposing it indeed possible to draw 

one uj:)) would contain a very great number that are higher than the known passes, 

but on the contrary very few or none at all tjjfii^.are lower. 

It would serve no real purpose, from tRr altitudes of the passes enumerat^' 

above to calculate an average pass altitude for these twin border-ranges,, because 
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orofrrapliical connection is so doubtful. Confinin«r our attention to tlie ]3articular 
fact, that these rant^es lie farthest north of all the l)order-ranj^es of Tibet, it will 
be sufficient in the nieantinie to bear in mind, that they actuallj- do decrease in 
altitude from west to east. And if we look at the purely mechanical aspects of the 
case, it is evident that the altitudes must be .i,weate.st in that part of this \'ast up- 
•swelling of the earth’s surface in which the foldinjr and .side-pres.sure have been 
most powerfully and most ener^tjetically exerted, and that is in the extreme west. 
If now we disrej^ard the many different ^^eological agca of the various mountain- 
ranges, the varying degrees of denudation activity in different parts of Tibet, the 
unequal distribution of the rainfall, with its attendant more or krss powerful erosion — 
if in a word, we disregard several intrinsically im|)ortant factors the investigation of 
which would require study in man)- directions extending over several deceiinia, and con- 
fine our attention solely to the mass, that is to sa>' the culjic contents of that part of 
the earth’s crust which, duly uplifted and pressed together, finally resulted in the 
protuberance of the solid bod)- of the earth which forms what we now call the Ti- 
betan highlands, and which we may suppose was originalK’ (piadrilateral in shape, 
w’v. find that this mass or stupendous segment of the (earth's crust has been mor<‘ 
intensively and more energr-tically pressed together in the west than in the east. 
In the w'est along the route; from Srinagar to Jarkent. for instance, the breadth of 
the swelling is only about two-fifths of what it is between Kara-koschun and Sikkim. 
If we assume that the mass in the east was originall) equal to the mass in the 
west, it is manifest that the ranges in the latt«;r (|uarter must Ije now both higher 
and more closel)- compressed together than in the fornic.r, and such is indeed actu- 
ally the case. 1 do not of course pretend that tliis theoretical \iew of the course 
of events agrees in all particulars with the actual occurrences. It ma)' well be [)rol)- 
able, that the latitudinal valleys in the west are in general onl) two-fifths as broad 
as they are in the east, but on the other hand it would be absurd to suppose either 
that the mean altitude of the crests of the ranges in the west, or that the mass of 
those same western ranges, as compared with those in the east, is as 5 to 2, |)ar- 
ticularly as such a statement would run directly contrarj to all experience. \\ t; 
have also to take into account the effects produced 1)) all the factors which 1 re- 
cently put a.side. The interior of Fibet may be; looked upon as rigid and immo\- 
able; but in the younger border-ranges mountain-building is still going on, and there 
too the counter-agency of erosion is most activelj at w^ork. It is prt;cisel}' in virtue 
of the relatively vigorous activity now operative in the Himalaya, that that mountain- 
sy.stem occupies such an exceptional position in relation to Tibet, and it is in tht; 
eastern part of the Himalaya that we find its loftiest summits. 

It is impossible to say anything with regard to the absolute altitudes, jjro- 
ceeding from west to east, in the mountain-ranges that run right across Tibet. Are 
they as a rule lower in the direction indicated, tks we should indeed expect from 
the observations which I have just made, or are they altogether irregular: This 
question can only be answered when the ranges in question have been mapped and 
traversed along several lines, the pre.sent moment it is impossible with any 
degree of certainty to give an amwer to the above question, even for the region 
embraced between 31° and 39° N. lat. and 86° and 92° E. long.; for even though 
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the meridional routes do lie relatively close to one another, we are not warranted 
without further criticism in comparing to^e^ther the absolute altitudes of the various 
travellers, because some of them determined their altitudes by means of good and 
reliable instruments, while others have been content to rely upon one or perhaps 
two aneroids, and in calculating the results obtained have not given themselves the 
trouble to eliminate as far as possible all the ordinary sources of error. Whereas 
one traveller has neglected the highly important opportunity of determining the heights 
of every pass he crossed over, the altitudes ol)tained by another are in many cases 
extremely improbable. This is in fact the case with Bonvalot’s altitudes, which are 
palpably too high all through. 

It is however hardly probable that each and every one of the ranges in the 
interior of 'I'ibet does as a rule decrease in altitude from west to east. It is not 
conceivable that the passes in the imposing range, for example, which I crossed 
over at the height of 5462 m. north of Camp Xld (1901), increase in altitude to- 
wards the west. If that range really does continue the whole way towards the 
west and connects with the Kara-korum range, it is indeed true that a rise may be 
observed when we compare the pass in (piestion with the Kara-korum pass, but then 
the rise is only slight and the fact may be due solely to accidental local circumstances. 

To attempt, on the basis of the data that we possess, to estimate the mean 
altitudes of the different ranges is also a difficult task. If we consider the Astin- 
tagh proper, that is to say the section between the bend of the Tschertschen-darja 
and tlie western flank of the Anarnbaruin-ula, we obtain a nr^.an pass altitude for 
the Lower Astin-tagh of 3028 m. and for the Upper Astin-tagh of 3435 m. 



CHAPTER XXXVIL 


OTHER PARALLEL RANGES OF NORTHERN TIBET. 

In wliat follows I shall (‘iuleavoiir to deal in the same way with tlu! remain- 
ing ranges of I'ibet. 'Fhe Astin-ta<^di is separatc^l from the next range on the south, 
namely the Akato-tagh, l.)y a broad latitudinal valley which continues all th(* way to 
Anambar-ula. 1'he Akato-tagh I crossed over five times, the passes by which I did 
so being in two cases so close together that, upon a comparison with the othe 
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passes in the same range, they ought to be regarded as one: I mean tht: low and 
easy saddle which lies south-east of Usun-schor, where I obtained readings of 3208 
and 3154 m. Let us take the mean of these two altitudes, and put the height of 
the saddle at '3181 m. The nearest pass to this on the west, by which we crossed 
over the range again, is die Ghopur-alik, 4926 m. high, and still farther west lies 
the pass between Camps Vlll and IX (1901), with an altitude of 4079 m. In the 
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extreme east we crossed by the Akato pass, situated north of the Ghas-kol and 
reaching an altitude of 3698 m. These four passes lie relatively close to one an- 
other, namely within a space of 2 ' 2°. They do not indicate any drooping of the 
rangt; towards the east, but on the contrary prove that its crest is very irregular 
in altitude. In the Gho|jur-alik we have a pass which in point of elevation very 
-onsiderabK' surpasses the mean altitud<;s of the passes in the parallel ranges that 
comt; next to it on the south. 'I'he four passes which I have mentioned give for 
the Akato-tagh a mean pass-altitude of 3971 m., thus a considerably higher value 
than for the Upper Astin-tagh. 



I'ig- 3t),j. THK I'ITEL1K-1>AKJ.\. 


Boili the .\stin-tagh and the Akato-tagh run from west-south- west to east- 
north-(;ast. Of the latitudinal valley between thtim 1 have only two reliable altitudes, 
namely 3081 m. and 2860 m., giving a mean elevation of 2970 m. 

I'he next range to the south is the Tschimen-tagh, with five reliable pass- 
altitudes, namely, going from west to ea.st, — 4159. 4194. 4034, 4545> and 4269 
m. riiese determinations give, as compared with the Akato-tagh, a fairly level 
crest, the differences in elevation not exceeding 500 m., whereas in the Akato-tagh 
they aiiK^unt to 1750 m. I'hus the mean pass-altitude of the Tschimen-tagh is 4240 m. 
I'he 'I'schimen-tagh in its western part runs from west to east, but in its eastern part it 
inclines towards the east-south-east and south-east. The Akato-tagh is .separated from 
the Tschimen-tagh by the I'schimen valley, which is uncommonly broad and distinctly 
defined: according to Pjevtsoff, it begins at the pass of Ghultscha-davan, which forms a 
water-divide between the I'schertschen-darja (Tarim basin) and the Tschimen valley 
(Tsajdam). From that pass this latter valley slopes steadily down to the Ghas-kol. 
According to Pjevtsoff, the Gultscha-davan has an altitude of 4314 m.; and according 
to my own observations, the Ghas-kol lies at an altitude of 2837 m. In the Tschimen 



O'I'HER PARAI.I.EI, RANGES OF NORTHERN TIHKT. 


557 


valley I encamped in fifteen different places counting from the mouth of the Fojrhri- 
saj, and consequently have excellent material for calculating its mean elevation; and 
yet other encampments were so close to the fool of the mountains that the\^ may 
conveniently be negdected. I also exclude that part of the valley which stretches 
trom the mouth ot the loghri-saj to the Ohultscha-davan, partly because I never 
visited it, and partly because the ascent up to the jjass is so steep that to include 
it would lead to an illegitimate increase in the mean elevation of the real flat and 
open valley. I he altitudes of the fifteen encampments an* as follows, counting from 
west to east: 3S00, 3769, 3475, 3475, 3455, 34<S9, 3378, 3305, 2961, 2930, 2977, 



2907, 2899, 2865, 2837 m. Thus the mean altitude of the Tschimen valley is 

3237 m. Consequently its floor lies 200 m. higher than the pass-altitude of the 
Lower Astin-tagh and 200 m. lower than the pass-altitude of the Upper Astin-tagh. 
The pass of Ghultscha-davan is a threshold or water-divide in the latitudinal valley 
itself. Thus orographically the Tschimen valley is continued west of that pass and 
is there drained by the middle Tschertschen-darja. In virtue of this conformation — 
and with regard to this I depend solely and alone upon Pjevtsoff’s information — 
the Tschimen valley may be regarded as a very important orographical boundary, 
converting the Akato-tagh and the Upper and Lower Astin-tagh into a separate 
mountain-system sharply distinct from the Tibetan highlands proper. Between this 
system and the highlands proper, which only begin on the south of the Arka-tagh, 
there intervenes a transitional region, namely the extensive inland-drainage area of 
the twin basins Kum-kbl and Atschik-kol. It is only necessary to call to mind, that 
the Ghultscha-davan is the only latitudinal threshold in that region which divides 
the streams that flow westwards to East Turkestan from those that flow eastwards to 



55 *^^ 


OROGRAPHY OF CRN'l'KAI. TIBET. 


I'sajdam, in order to realise to the full its importance as an orographical boundary. 
And when we remember, further, that in the east the Tschimen-tagh is the first 
mountain-range which lies immediately south of this great depression, and that in 
the west the Tokus-davan and Musluk-tagh are also the first mountain-range which 
lies immediately south of the same depression, we have every reason to conclude 
that the Tokus-davan + Musluk-tagh and Tschimen-tagh form orographically one and 
the same continuous mountain-range, a range pierced in the west by the Tschertschen- 
darja and its tributaries, in the middle by the I'oghri-saj, and in the east by the 
stream that enters the Tschimen valley over against Kara-tschoka. Under these 
circumstances the great branching range which borders the basin of the Atschik- 
kbl on the north must be regarded either as a ramification of that system or — 
and this is perhaps more probable — as an independent parallel range, though it 
soon terminates indeed towards the east, unless we are prepared to recognise it 
again in one of the ranges through which the Pitelik-darja forces its way. 

Let us now consider the Kalta-alaghan. Of this range I obtained five pass- 
altitudes — 4326, 434<S, 4438, 4412, and 4786 m., going from west to east and 
proving that this range, contrary to the Astin-tagh, grows increasingly higher to- 
wards the east, where it gradually merges, as the Tschimen-tagh does, into the 
ranges that border the Tsajdam basin on the south. According to these five data, 
the mean pass-altitude of the Kalta-alaghan amounts to 4462 m. 1 have deliberately 
left out of account Prschevalskij’s pass of Amban-aschkan, which is situated in this 
range, and which he puts at an altitude of 4268^ m. This figure is consequently 
lower than any that I obtained, though not for that reason improbable. Bonvalot 
also crossed over by the same pass, though on his map he gives no altitude; but 
as he considers that the Kum-kbl-darja lies at an elevation of 5550 m., and as ac- 
cording to Prschevalskij the pass lies 200 m. higher than the surface of the Lower 
Kum-kbl, the Amban-aschkan would consequently in that case, accepting Bonvalot's 
computation, come to lie at about 5750 m., or exactly 1500 m. higher than it in 
reality does lie. In the light of these circumstances I am unable to place confidence 
in any other data than my own, namely the altitudes which have been calculated 
and corrected by Dr. Ekholm. 

In the extreme east we discovered a cjuite short range thrust in between the 
Tschimen-tagh and the Kalta-alaghan, namely the Ara-tagh or the Middle Range, 
which we crossed over by a pass at 4373 m., and which soon tapers away and 
disappears in the west. On both sides of it are latitudinal valleys, which unite to 
form one valley at its western extremity. Of this main latitudinal valley, the extreme 
eastern part of which runs along the northern foot of the Ara-tagh, I took the 
following five observations of altitude. 'Fhe first four succeed one another from east 
to west as far as the point below Mble-kojghan where the breach is made to Kara- 
-tschoka, while the fifth was taken immediately above Kum-bulak, from which point 
the valley slopes down eastwards to the same breach. I'he first four altitudes are 
4185, 3888, 3726, and 3594 respectively, and the fifth 4197 m. Taking the entire 
latitudinal valley, its mean altitude is consequently 3918 m. Of the latitudinal valley 
that lies south of the Ara-tagh I have only one measurement, namely 4301 m., and 
in order to get a mean value we must take the first measurement made after the 
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two valleys unite, namely 3888 m.; this gives a mean altitude of 4094 m. If we 
prefer to make a scrupulous comparison of its elevation with that of the latitiulinal 
valley between the l'schimen*-tagh and the Ara-tagh, we ought to restrict ourselves 
to the two altitudes 4185 and 3888 m., which give a mean of 4036 m. dims the 
southern latitudinal valley of the Ara-tagh lies at all (wents a step higher than its 
northern valley. 

South of the Kalta-alaghan we have a remarkald)' spacious latitudinal vallejs 
which in rf\spect of its morphology is verj' unlike the preceding; for it resemldes 
rather a rounded or elliptical basin, with a slope towards the north. Nevertheless 
the deepest trough in this depression runs along the foot of. tlu! Kalta-alaghan, and 
beside it I took the altitudes 3922 m. (Camp XV, 1900), 3882 (Upper Kum-kbl), 
3878 (near the Kum-kbl-darja), and 3867 m. (Lower Kum-kbl). Putting these data 
together we obtain for the trough a mean altitude of 3887 m. If however we take 
into account other determinations of altitude, such as those from the southern ascend- 
ing parts, we get a mean elevation of 4098 m. Nevertheless the important figure, 
which in comparison with preceding data shows a distinct descent, is the mean of 
3887 m. 

If now we proceed to the Arka-tagh and examine the observations of altitude 
which we possess of that system, we at once become aware that we have travelled 
a stage away from the regions in which we are quite sure of our facts. To attempt 
to explain the orographical structure of the Arka-tagh in a few words is indeed 
next to impossible. Between 86° and 90° E. long, this system has, it is true, been 
crossed over no less than seven times, namely, proceeding from west to east, by 
(i) myself in 1896, (2) Dutreuil de Rhins, (3) Idttledale, (4) myself in September 
1900, (5) myself again in 1901, (6) l^onvalot, and (7) myself in July 1900. And 
to these may be added in the far east of the range the point where I crossed over 
it on my way from "Ubet to "Psajdam in 1896. Carey and Dalgleishs crossings in 
the same region, and lastly all the itineraries, briefly alluded to above en passant^ 
which cross over the eastern continuation ranges of the Arka-tagh system to the 
south of the Tsajdam basin. In what follows I do not however take the.se itinerari.es 
into account, because between them and the foregoing, that is between my routes 
of July 1900 and September 1896 there exists a gap of the breadth of 3°, which is 
entirely unknown. In that stretch nobody has ever crossed over the Arka-tagh, and 
indeed it would seem that it is not altogether easy to get across it in that quarter. 
Whilst travelling between lake No. XX and the Ike-tsohan-gol I did, it is true, cross 
over two important passes, although in point of altitude they cannot be comparcid 
with the passes of the central Arka-tagh; still it is impossible to say in what rela- 
tion those ranges stand to the parallel ranges of the real Arka-tagh. In default of 
exact explorations in that region we must rest content with taking it for granted 
that the Arka-tagh is connected with the ranges out of which the Naidschin-gol and 
the Schuga-gol issue, and which farther east form a water-divide between the 
Dscharing-nor and Oring-nor on the one hand and the Alang-gol and Bajin-gol on 
the other. Taking it in its widest interpretation, .the Arka-tagh is thus a very extended 
system, po.ssessing very different structures in its different parts, now forming a very 
sharply defined main crest with several smaller parallel ranges and now constituting 
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a system of crests of uniform heitjht, amongst which it is difficult to determine which 
is the main crest. One characteristic feature of the system throughout is however 
this, that it actually does consist of various parallel chains and nowhere constitutes 
a single range, with spurs breaking obliquely away from it after the fashion shown 
on the map of the Russian General Staff. 



3^5* VAl.LKY NEAR ('AM1» XV, 19 OI. 


W hen you look at a [irovisional general ma|) on which all these seven routes 
are plotted, and if on each such route you enter the altitude and situation of every 
pass they respectively cross over, you would possibly be tempted at the first glance 
to thread together on one line all the highest passes, and say that these are the 
passes which are situattxl in the main range of tht! Arka-tagh. But that would be 
an entirel)' erroneous assumption; the direction of the Arka-tagh would in that case 
be incorrectly drawn, and a priori highly improbable, and all the more so because 
we know that certain latitudinal valleys in that region run in directions which point 
to entirely different conclusions. Although a certain pass on, say, route (4) is the 
highest on that route and attains an altitude of 5203 m., while the highest pass on 
route (6) has an altitude of 5450 m., it by no means follows that these two cul- 
minating passes are situated in identically the same mountain-range, and the im- 
probability is increased when the latter pass is situated almost half adegree to 
the south of the former. By joining them together we should make the main 
range of the y\rka-tagh run in a direction that in no wise corresponds with the 
direction of the adjacent latitudinal valleys, and it would be difficult to understand 
the connections between the passes farther north belonging to the several dif- 
ferent routes. For while we have ascertained, that in that section the Arka-tagh 
does as a fact consist of several parallel ranges, it is abundantly clear that these 
various ranges may vary in altitude in different localities. On the other hand two 
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passes having altitudes of 5521 and 5042 in. respectively, although lying relatively 
close together, may actually belong to one and the sami; range, despite the fact that 
the difference of altitude between them is not less than 500 m. 

On the basis of the routes I have mentioned, 1 bcilieve I am able to identif)' 
four different ranges in the middle Arka-tagh, the one furthest north being the most 
uncertain; or possibly it ought rather to be regarded as being divided into two or 
more broken parallel ranges or foot-hills. Hut in the meantime let us take it as it 
is and make the be.st of it. In this range we have three passes at 5280, 4779, and 
5005 m. respectively, giving a mean altitude of 5021 m. I'he »Col du Vent* of 
Bonvalot appears to be situated in this range, but he gives it no altitude. I also 
crossed this range through the gorge of the loghri-saj, Init of course in a trans- 
verse glen. . Procettding another step southwards, we come to the second range of 
the Arka-tagh (Arka-tagh II), with the following known passes, proct^eding from 
west to east: — 5 ^ 5 ^’ 5203, 5189, and 5130 m., giving a mean altitude of 5193 
m. 'I'he second of these passes, which I crossed over on the 30th September ipex), 
in comparison with the passes which lie south of it on the same meridian, is so 
sharply defined that I do not hesitate to say, it is the main range of the .Arka-tagh 
in .which it is situated. And evidently Honvalot's »Mts de Niatz» lie in the same 
range, though, as usual, he gives no altitudes, notwithstanding that this is the very 
place where they are particularly wanted. 

In the next paralk:! range (Arka-tagh III) we have passes at 5436, 5080, 
5203, 5450, and 5122 m., giving a mean pass-altitude of 5258 m. The fourth of 
these values is taken from Bonvalot, and to a slight extent impairs the trust- 
worthiness of the mean altitude, which after this pass is t!xchided drops to 5210 m. 
Finally, in the southernmost range of the .Arka-tagh (.Arka-tagh IV) we have the 
following pass-elevations — 55i9) 5521, 5116, 5042, and 5111 m. This is the range 
which I crossed over by the second of these passes in 1 896, the altitude of the pass, 
5521 m., being very close to that (5519 ni.) which De Rhins gives for »the south- 
ern Kara-muran pass*, situated immediately west of my pass. 

This is the range the position of which can be most easily determined, for it 
is that which overlooks from the north the latitudinal valley down which 1 travelled 
in 1896. From the pass with an altitude of 5521 m.. the surface slopes down to the 
bottom of the latitudinal valley at lake No. i (Camp XII) regularly and uninter- 
ruptedly, without crossing over any foot-hills. 1 also crossed over this great lati- 
tudinal valley at three other places, all lying east of that pass, and do not hesitate 
to say that the first pass on each of these three routes belongs to the same important 
range as that w'hich we crossed over by the 5521 m. pass. Upon joining all these 
passes together, we find that the line .so made runs perfectly parallel to my route 
down in the latitudinal valley, and that route followed, for convenience of marching, 
the lowest trough in the valley itself. The mean pass-altitude in this range amounts 
to 5262 m. Hence both the direction and the position of Arka-tagh IV may be 
regarded as fairly well established, and in point of fact it may be taken as afford- 
ing a key or base for locating the other ranges that lie to the north of it. On 
my provisional map they are drawn as near as possible parallel with the key 
range. 
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Besides these four main ranges there occur between them several more or less 
short, broken ranges of secondary rank. But the determination of the mean alti- 
tudes of the latitudinal valleys that run between tht! four main ranges is on the 
other hand more difficult, partly l^ecause their character as true latitudinal valleys is 
frequently masked by these secondary ranges or by ramifications and spurs of the 
main ranges, and jjartly because the lowest altitiuk^s measured between two main 
ranges along a given meridional route do not of necessity coincide with the actual 
bottom of the latitudinal valley, for the choice of a camping-ground was generally 
determined not by considerations of altitude, but by the presence of water and graz- 
ing. Let us however, sulqect to this warning, take thu lowest values for the three 
latitudinal valleys separating the four main ranges; then in the valley which comes 
between Arka-tagh I and Arka-tagh II, and proceeding from west to east, we have 
the altitudes 4880, 4750, 4733, and 4719 m., giving a mean elevation of 4770 m.; 
in thi! valley which intervenes between Arka-tagh II and Arka-tagh III we have alti- 
tudes of 4878, 4984, 4948, 5069, 5050, and 4879 m., giving a mean elevation of 
4968 m.; and in the third valley, between Arka-tagh III and Arka-tagh IV, we have 
5055, 5086, 4980, and 5028 m., giving a mean altitude of 5037 m. 



With regard to the altitudes quoted above for the four parallel ranges of this 
system, it may be said, that as a rule each of them grows lower . towards the east, 
though there are of course local exceptions. And that it must indeed be so is 
explained by the fact that the several meridional routes naturally seek to cross over 
the ranges at their lowest parts, and we may also take it for granted that between 
every pair of these routes there exists a more or less important swelling, each crest 
being often mantled with perpetual snow and glaciers. While one of these routes 
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may cross the range at a spot intermediate between two such swellings, the other 
may skirt the foot of one of them, and consequently cross by a higher [)ass than 
the former route. Nevertheless we may take it as a gcMieral rule, that in the 
region under consideration the pass-altitudes decrease somewhat towards the east; 
and probably this law would stand out with greater convincing force were we able 
to continue our investigations as far in an eastward direction as the Arka-tagh would 
admit of being followed. 

When, on the other hand, we study the figures rpioted for the three latitudinal 
valleys, we see that, while the law does indeed receive confirmation in tlie first of 
the thret^, although it is due to a purely accidental circumstance, yet in both the 
otlua* two valleys the altitudes are xciy irregular!) distribute^d; indeed in the case 
of the middle vtdley we ought rather to speak of a rise towards the i:ast. d ht!se 
circumstances are connected with the general orographical structure of the Arka-tagh 
system. Since the system consists of joarallel ranges, erosion is operative j)artly in 
the latitudinal valleys, partly in tlu^ transverse glens that brc'.ak through the. ranges. 
The Pitelik-darja, for exam[)Ui, cleaves a passage througli two of the parallel range's, 
but it owes its formation to streams that drain long stretches of tlu! latitudinal valleys. 
In these valleys there exist, as there do ever\’where on the d'ilx'tan plateau, cross- 
ridgt\s or thresholds, from which the water flows both east and west until it reaclu's 
a convenient transve'rst! glen. Hence in one and tlu‘ same latitudinal vall(‘y the al)solute 
altitudes vary pretty considcraldy, and the difference of elevation between a cross- 
threshold and tlu! (entrance to a transverse glen may often amount to 200 or 300 
m. d'his again is another reason why the altitude's which we possess, taken more 
or less at random, of these! latituelinal valleys vary consieIt‘ral)l\' and irregularl)- 
according as the various sites lie nearer to or farther away from a cross-threshold 
e)r a iransve.'rse glen. 

x\s the result of the preceding in(|uines we obtain the following mean jjass- 
altitudes for the parallel ranges of northern 'Fibet and for the latitudinal valleys 
that lie betwen them: — 


Le)wer .Astin-tagh 3028 m. 


Latitudinal valle!y 


. . 2799 m. 

Upper Astin-tagh 

I.atitudinal valley 

• 3455 

. . 2970 ) 

Akato-tagh 

Latitudinal valley of Tschimen . 

. 3971 m. 

• • 3237 * 

I'schimen-tagh 

Latitudinal valley 

. 4240 m. 

. . 3918 » 

Ara-tagh 

Latitudinal valley 

• 4373 

. . 4094 » 

Kalta-alaghan 

Latitudinal valley of Kum-kol . . 

. 4462 m. 

. . 3887 * 

Arka-tagh I . 

Latitudinal valley 

. 5021 m. 

. . 4770 » 


Arka-tagh II 


5193 
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Latitudinal valley . . . .. .. . 4968 tn. 

Arka-tagh III . . . 5210 m. 

Latitudinal valley. ^ 5037 * 

Arka-tagh 1V‘ .'5262 m. 

l*>om this table we obtain conclusively the general law, that, within the region 
W9 are considering, the ten jjarallel ran.ges of Northern 'I'ibet grow increasingly 
higher towards the south, that they rise as it were by steps or terraces up to , the 
northern edge of the plateau-land proper. Proceeding from north to south the 
amounts by which each successive step asc«;nds are as follows: 

407 m. 

53b » 

' 269 ) 

• 33 * 

89 » 

559 '* 

172 

; 17 ^ 

52 >' . . ■ 

The difference .between the altitude of the lowest, most northerly range, the 
Lower Astin-tagh, and the highest, most southerly of the .Arka-tagh ranges thus 
amounts to 2234 m. The figures quoted above prove that there is a very consider- 
able rise in the first three ranges: the .Akato-tagh lies not less than 536 m. hi.gher 
than the Upper Astin-tagh, which is itself 407 m. higher than the Lower Astin- 
tagh. A not inconsiderable ri.se can also be observed in the case of the I'schimen- 
tagh, which reaches 269 m. higher than the Akato-tagh. Between the two runs 
the important boundary of the 'I'-schimen valley, that is between the three northern- 
most ranges on the one hand and the three ranges of I'schimen-tagh, Ara-tagh, 
and Kalta-alaghan on the other. The next valley boundary, that is from the oro- 
graphical point of view, is the latitudinal valley of the Kum-kol, which separates 
the three ranges last-named on the one si<le front the Arka-tagh system on the 
other. I'he three ranges of the rschimen-tagh, Ara-tagh, and Kalta-alaghan may 
thus 'be said to form an independent system, a transitional region from the most 
northerly border-ranges to the high Tibetan Arka-tagh. 

In the three transitional ranges the differences of altitude are not great: the 
Ara-tagh is only 133 m. higher than the Tschimen-tagh, and this range lies only 
89 m, lower than the Kalta-alaghan. But the difference between the three transi- 
tional ranges on the one side and Arka-tagh I on the other is by contrast all the 
greater. The rise from the Kalta-alaghan to Arka-tagh I is not less than 559 m., 
and- it is only when we have climbed these 559 m. that we actually stand upon the 
true highland region of Tibet. If, finally, we compare the four Arka-tagh ranges 
one with another, we see that they are .pretty nearly all of the same altitude, al- 
though there is a perceptible rise towards the south, so that the mean pass-altitude 









$65 


OTHER VARAl.I.EL KANCKS UK NORTHERN TIHET. 

of Arka-tagh IV is the loftiest of all. The principal thing however is that between 
86° and 92° E. long, the ranges steadily increase in elevation from north to south, 
no one of them being higher than its neighbour on the south. The same conclusion 
is also .shown very distinctly by the plate which I herewith append, giving profiles 
of all the meridional routes that I have mentioned. 

We find the same uniformity again in both the absolute and relative mean 
altitudes in the latitudinal valleys. In their series the only exception is the Kum- 
kbl valley. In them the rises from north to south are as follows: — 

171 m. 

267 » 

6cSi . 

176 >' 

— 207 » 

883 3 

1 98 » 

69 » 

Thus the highest or most southerly of these latitudinal valleys lies 2238 m. 
higher than the lowest, namel)' the latitudinal valley between the Lower Astin-tagh 
and the Upper Astin-tagh. It is a striking fact that this difference of elevation in 
the valleys is almost precisely the same as the tlifferepce of elevation between the 
mean pass-altitudes of the highest and the lowt;st of the parallel ranges, which we 
ascertained to be 2234 m. In the three northernmost latitudinal valleys there is a 
moderate rise in elevation, namel)' 171 m. from the first to the secoinl and 267 m. 
from the second to the third. Now this third valley is the 'Fschimen valley, the im- 
portance of which as an orographical boundary is also evident from the fact, that 
the difference in altitude between that valley and the valle)' nearest to it on the 
.south, belonging to the system of transitional ranges, amounts to no less than 681 
m. After that the rise is of less magnitude, amounting only to 176 m., but then 
the two latitudinal valleys which lie only that distance one above tlte other belong 
to identically the same orographical system. 

In the next step that we take towards the soutli we encounter however an 
exception to the general law laid down, for the Kum-kbl valley lies 207 m. lower 
than its nearest neighbour on the north. But the climb ujj out of the Kum-kbl 
valley to the first latitudinal valley in the Arka-tagh syste.m is all the stiffer, amount- 
ing to no less than 883 m. Yet this does but serve to emphasise the importance of 
the Kum-kbl depression as a boundar)’ between the transitional region and the 
region of the Tibetan highlands. After that the rise is again slighter. Just as we 
found the four. Arka-tagh ranges running at pretty much the same elevation, so the 
differences of altitude between the three Intermediate latitudinal valleys are not 
particularly great. 

The following table shows the depth of the nine successive latitudinal valleys 
in relation to the ranges that overlook them on each side. The first column shows 
the depth of the valley below the range on the north and the second column the 
depth below the range on the south. 
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First latitudinal valley . . . 

. . 229 

m. 

636 

m. 

Second ^ , 

• • 465 

» 

1001 

» 

I'schimen valley 

• • 734 


1003 

» 

Fourth latitudinal valley . . 

. . 322 


455 

V 

b'ifth v> ' . . 

• • 279 

>; 

368 


Kum-kbl valley 

• • 575 

> 

1134 

>> 

Seventh latitudinal valley . . 

• • 251 

» 

423 


Right X . . 

■ • 225 

» 

242 

>;• 

Ninth » V . . 

• • »73 


225 

» 


From this table we see, to bcL^in with, that it is just the two latitiulinal valleys 
wliich we consider to l)e important oro^Taphical boundaries that are the deepest 
sunk, namely the Tschimen valh^y, 734 m. lower than the range on the north and 
1003 m. lower than the range on the south, and the Kum-k()l valley, 575 m. below 
the northi^rn range and 1134 m. below the southern. The big Kakir valley, in 
which Usun-schor is situated, is likewise d(!eply sunk, namely to 465 and 1001 m. 
rt;spectived\’. However no other general rule can be; drawn from these hgures except 
this, that the northern valleys are as a rule more deeply trenched than those to the 
south, a fact which follows of necessity from the position of the former in a piTi- 
pheral region, or at all events from their situation next the edge of the Fibetan 
highlands, where erosion is more actively o[)erative. What the relations are ii\ this 
respect up on the jjlateau with its internal drainage we shall see presently. 



CHAPTER XXXVIII. 


OROGRAPHY OF THE TIBETAN HIGHLANDS. 


Leavinij behind us Northern 'bihet with the Arka-tagh and its system of 
border-ranges, let us turn our attention to tlie highlands of libel, where, by way 
of a beginning, w(; will first study the two principal ftalunis of a physico-geogra- 
phical character that are best known and most distinctly developed, namely the two 
pi'egnant trtMiches in the surfact; relief which arc traversed on the map liy my route 
and Wellby’s, both of the year 1896. The mean ab.solute altitudes which we possess 
for these two latitudinal valleys are incomparabl}' more trustworthy than all the 
means for tlu* latitudinal valleys that we have already discussed, owing to the few- 
ness of the data upon which these last are based. I have already {|uot{'d in a previ- 
ous [laper* oik^ or two mean values for this region; l)ut in thesis I am now con- 
strained to make a slight alteration, not only becau.se the new calculations are more 
accurate, but also because some of the altitud(;s taken in 1896 hav(i now been 
[)rop(;rly corrected. 

In my latitudinal valley the mean value of thirty-five fi.\ed points, situated 
neither on the threshold pa.ss(;s nor yet in the depressions, amounts to 4S92 m. I he 
list of these measurements gives varying altitudes for two-thirds ot the length ot 
tlu! latitudinal valley, though the variations are not great, ranging only between 
5098 and 4810 m.; but in the remaining third, towards the east end, a distinct down- 
ward slope is noticeable in that same direction, w'here the lowest point lies at 4616 
m. And the same observations ap[jly to the corresponding parts ot Wellbys lati- 
tudinal valley, except that they are more accentuated owing to his having crossed 
tlie last cros.s-thre.shold that serves as a boundary betwa'.en the region of internal 
drainage and the source-region of the \ schumar river. Hence with regard to the 
extreme east of my latitudinal valley, we may as a general rule say that its internal- 
drainage basins lie increasingly lower towards the east (although there are excep- 
tion.s) and the differences of level are but slight 

The lakes in my latitudinal valley that were measured for altitude lie, going 
from west to ea.st, at elevations of 4906, 4937> 4946 » 4 ^ 9 b» 4932 i 4920? 4^10^ 

• Sem in Tibets in Zeiischrift d, Gesellsch. / Erdkmde zu Berlin, 1903, pp. 344 ff* 
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4616 m. Consequently their mean altitude is 4870 m., and that is also of course 
the mean value for the lowest depressions of the latitudinal valley. The cross- 
thresholds in this same valley lie, from west to east, at altitudes of 4920, 5026, 
4990, 4992, 5116, 5059, 5099, 5085, and 4863 m. Hence their mean altitude, and 
coincidently therewith the mean altitude of the highest levels of the bottom of the 

valley, are thus 5017 m. The difference between these two means is therefore only 

147 m.; whereas the difference in the absolute altitude between the highest point 
(5116 m.) and the lowest (4616 m.) amounts to exactly 500 rn. Any way this 

valley is remarkably flat, and the rise from each depression to the nearest cross- 

threshold is almost always so slight as to be hardly noticeable. The only things 
that betray the flat undulations of the surface are the nearness or remoteness 
of the horizon, the presence of the lake depressions, and the existence of water- 
courses. 

The altitudes which Wellby took in the big latitudinal v^alley which runs south 
of mine appear to be reliable and may readily be- used for purposes of comparison. 
It is however matter for regret that he has seldom or never determined the altitude 
of the cross-thresholds, probably because they are in most cases so flat that their 
positions escaped his notice. If we confine our attention to that part of Wellby's 
journey which really appears to follow the identically same latitudinal valley, that is 
to say the stretch from his Camp No. 22 (about 80° E. long.) to Camp No. 80, 
and take the mean of fifty-seven altitudes which he obtained, we get as the result 
5066 m. The reason why this datum is so much higher than the corresponding 
part of my valley is that the western half of Wellby’s valley lies considerably higher 
than its eastern half, so that it is to the latter that the comparison ought strictly 
to be confined. The altitudes of the lakes in that part of Wellby^s route which 
runs exactly south of my latitudinal valley are 4803, 4932, 5087, 4928» 4829, 4904, 
5090, and 4800 m. Hence their mean altitude is 4921 m., or not less than 51 m. 
more than the mean for the lakes in my valley. I am however unable to accept 
his data in this case, because they arc not the measurements of the water surfaces 
in the more prominent depressions; but some of them are measurements of small 
.sheets of water lying at considerable elevations above the bottom of the valley, and 
others are the altitudes of his camps, though these were formed, it is true, quite 
close to the larger lakes, but no doubt at ten or twenty meters, or more, above 
their surface. Consequently Wellby\s measurements of altitude admit of comparison 
with mine only in the case of tho.se parts which lie between the same longitudes, 
that is to say the whole of that part of the northern latitudinal valley which 1 tra- 
velled through and that part of Wellby ’s valley which lies due south of it. Further 
we have to take into account all the measurements that were made, whether they 
are those of passes, lakes, or points intervening between the two. The mean of all 
my fifty-one points is 4912 m., and of . all Wellby’s thirty-one points 4922 m. It 
must however be observed, that the comparison does not run exactly on all fours, 
because not only has Wellby fewer data than I have, but he has given no attention 
to the cross- thre.sholds. As this latter would of course have increased his mean 
somewhat, but as, on the other hand, the inclusion of the altitudes at the lake-levels 
would have decreased it, we may take the figure quoted as being not very far from 
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the real figure, and the final result is, that Wellby\s latitudinal valley lies higlier 
than mine, though by a few meters only. 

The mountain-system which separates these two valleys is the westward con- 
tinuation of the Mongolian Koko-schili; and here again we are on somewhat uncertain 
ground. It is true there are six routes, two of which coincide in their passage 
across these mountains, though it is difficult or impossible to weld together into 
continuous chains the crests crossed over by the different travellers. When journey- 
ing south in 1901, I crossed over three distinct passes in the Koko-schili, and in 
the course of my 1900 journey, which lay very close to the former on the east, I 
crossed over five, and in my most easterly route I crossed over two, the ranges 
they belong to being identical with Bonvalot's immediately west of my third route 
just mentioned. Bonvalot^s »Chain de Crevaux» is plainly the northernmost of the 
Koko-schili ranges, namely the one that bounds my latitudinal valley on the south. 
This range is the one that is easiest to trace, for there is reason to believe that 
each of the routes which cross my big latitudinal valley and which proceed from its 
lowest part towards the south, have to converge upon the pass in this northernmost 
range of the Koko-schili. I will however leave out of account the first of the passes 
that I crossed over in the middle one of my three routes, because there is no pass 
to correspond to it in the westernmost of those routes. On my general map 1 have 
endeavoured to trace what I take to be two parallel Koko-schili ranges, and for 
the northern one we have, proceeding from west to east, the altitudes 5020. 5337, 
5151, and 504.2 m., giving a mean of 513CS m. For the southern range we have 
only three altitudes, namely 5242, 5095, and 4970 m., or a mean of 5102 m. In 
the case of both of these, we may say, that as a rule the}^ grow lower towards 
the east. Hie numerous passes which exist in certain parts of the system point 
however to the presence of minor parallel ranges intercalated between the larger 
ones, unless indeed they are simply spurs of secondary importance. For this n^ason 
it is almost impossible to speak of the existence of anything at all approaching to 
a definite latitudinal valley between the two ranges that I fancy we may trace; and 
the figures 4884, 4904, 5172, 5074, and 5000 m. (this last an interpolated estimate) 
are no doubt the altitudes of depressions between the two ranges, but they need not 
on that account belong of necessity to identically the same valley. 1 he datum 5 172 
m. may however quite well belong to a swHling, corresponding to a cross-threshold, 
from which the latitudinal valley slopes away towards both east and west, although 
in point of elevation it surpasses the mean pass- altitude * in both the northern and 
the southern Koko-schili range. The mean altitude for the depressions mentioned is 
5007 m. 

However uncertain these mean values are, owing to the fewness of the data, 
they nevertheless serve to suggest one or two important reflections. In the first 
place, we see that the latitudinal valley between the two Koko-schili ranges is of 
quite a different rank from the latitudinal valleys which Wedlby and I explored; for 
these are especially broad, sharply defined, and made up of a series of self-contained 
basins, each with a salt lake at the bottom of it. Thus tliey are real, independent 
mountain-systems which these great valleys separate one from the other. The valley 
however which lies midway between them, €• that which lies between the Koko- 

liidin^ J^ntrnty in Central Asia. JV, 7 * 
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schili ranges is manifestly neither a salient nor yet a continuous feature of the country, 
but is rather more broken and irregular, much smaller, and in aU probability in- 
closes only a few self-contained basins and a few lakes. On the contrary the con- 
figuration appears to be of such a character that a river, which has its source between 
the two ranges, generally cuts its way through one of them, the northern range in 
order to reach my latitudinal valley and terminate in one or other of its lakes, the 
southern range in order to empty itself into one of Wellby’s lakes. This obviously 
presu[)poses as a condition that that latitudinal valley, being as it is more intimately 
connected with the two Koko-schili ranges, must of necessity lie a step higher than 
the two big, more independent and detached latitudinal valleys, and in point of fact 
its mean altitude does run up to 5007 m., as compared with 4912 m. in the north- 
ern valley and 4922 in the southern. 



We have just ascertained that Arka-tagh IV is the highest of the ten North 
libetan ranges ai\d possesses a mean pass-altitude of 5262 m. As we proceed north- 
wards from this vast ridge, the other parallel ranges grow step by step lower, and 
the same thing holds good if you travel south from the same range, for the Koko- 
schili ranges reach altitudes of 5138 m. and 5102 m. respectively. In so far there- 
fore as this part of Tibet is concerned, .Arka-tagh IV may be regarded as the back- 
bone or culminating ridge of the Tibetan highlands. 

In the table given on pp. 563—564. I have put together the differences of altitude 
between the crests and the latitudinal valleys, and the result is, that we find them 
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decreasing as a rule from north to south, so that the ninth latitudinal valley lies 
only 173 m. lower than the crest of Arka-tagh 111 and 225 m. lower than the crest 
of Arka-tagh IV. If now we pass beyond the Koko-schili system, we shall find that 
the differences of altitude are still less when we contrast the latitudinal valley be- 
tween these two ranges with the two ranges themselves, for it lies only 131 m. 
lower than the northern range and 95 ni. lower than the southern. On the other 
hand my latitudinal valley forms an exception, for it lies no less than 350 m. lower 
than Arka-tagh IV and 226 m. lower than Koko-schili 1 . In the table to which I 
have just referred, we see that the I'schimen valley and the Kuni-kol valley are 
relatively very deeply sunk between their containing mountains; and the same thing 
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is true, though to a far less e.\tent, in my latitudinal valley of 1896, and to an 
even less extent still in W^ellby’s latitudinal valley. 'I'hese four latituilinal valleys 
may therefore be pronounced as of the first rank, and constitute striking and rela- 
tively deep trenches between the various montilain-systenis of northern I ibet, whereas 
the other latitudinal valleys merely separate the individual ranges one from another. 
It is very' interesting to observ'e, that these four valleys, taking them from north to 
south, grow increasingly shallower in relation to their containing ranges; that is, the 
difference of altitude betwen the bottom of the valley and the nearest range grows 
increasingly smaller. The only exception is the Kum-kbl valley, which lies 131 m. 
lower in relation to Arka-tagh I than the T.schimen valley does in relation to the 
Tschimen-tagh. And if we take the mean of all the altitudes which I obtained in 
the Kum-kol basin, then the law just enunciated holds good also of that valley. 
That an association of this relative character mast indeed exist is rather what might 
be expected. The reason why the two southern valleys are so slightly trenched is 
explicable by the advanced stage of the denudation on the adjacent mountains. 
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Those older ranges have been for the most part worn down by denudation, and all 
that remains are flat ridges rising the merest trifle above the level of the contiguous 
latitudinal valleys. Add to this, that the tw'O big latitudinal valleys possess no efflu- 
ent, either to the ocean, or to East Turkestan, or to Tsajdam, but on the contrary 
are themselves divided into a number of small self-contained drainage-basins; and 
in consequence of that the solid material which is washed down by the streams is 
carried into the bottoms of the valleys, wdiere it becomes deposited in the deeper 
parts of the depressions, raising their level continuously. In the Tschimen valley 
on the oth(*r hand the material is carried away partly to East Turkestan, partly to 
Tsajdam. hVom the Kum-kbl depression it is not carried away, it is true, but that 
hollow may not only have been originally relatively deeper, but it is also bigger, 
and a longer time will be required to fill up its basin to the same degree as the 
relatively much smaller basins farther south. The recently enunciated law, that the 
h\g latitudinal valleys grow shallower and shallower the farther you proceed south 
does not however hold good right across the highland region of Tibet; for we shall 
soon reach one or two valleys which arc rather deeply trenched in relation to the 
ranges that border them on each side. 

No sooner do we get on the south side of Wellby's route than we are con- 
fronted with great uncertainty with regard to the position and direction of the mount- 
ain-ranges. Upon studying his map, we do, it is true, get the impression, that the 
part of his route which we are now discussing is bordered on the south by a fairly 
compact and continuous range; but when w^c compare his route with other routes 
in the same region, it turns out that the orography is by no means so sim]^le. fn 
this locality, again, we can no more talk of a single range than we can in the case 
of the Arka-tagh or the Koko-schili; but we can talk, legitimately enough, of a 
separate mountain-system, which according to the combined routes can be nothing 
else except a westward continuation of the Dungbure. The Dungbure proper lies 
immediately south of Wellby’s route, though its crest is there highly irregular. My 
route of the summer of 1900 intersects Wellby’s in two places. His lake of 6th 
August, which he calls »Salt I.ake», is unquestionably identical with my big salt 
lake; the reason that Wellby does not show the western, freshwater lake, which 
empties itself by a .broad sound into the salt lake, is simply this, that his route ran 
to the north of it and he really did not see it. Wellby’s salt lake of 28th July 
corresponds to my salt lake of Camp LV, When a map of Wellby’s itinerary is 
placed upon my map on the scale of i : 1,000,000, the two lakes are seen practi- 
cally to coincide in position, though not completely so, for Wellby’s two lakes over- 
lap a few minutes to the east. That portion of my route which describes an arc 
of a circle from the eastern lake to the western, south of Wellby’s route, proves, 
tliat it would be altogether inappropriate to speak about a distinct mountain-range, 
for the Dungbure is there very flat and split up into a number of small parallel 
ranges. In the interval between my big salt lake and the two freshwater lakes, 
that is to say between Camp XXXIII and Camp XXXVI, I did not cross over any- 
thing that could be called a mountain-range, the highest point along that section 
of the journey being 4934 m. The surface was, it it true, markedly undulating, 
with detached ridges and lines of heights, but still on the whole relatively leveL 
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Along the stretch between Camp XLIX and I^V, where the westward continuation 
of the Dungbure ought to have been met with, the greatest altitude amounted to 
5072 m., and there it would be still less appropriate to speak of a definitive range. 
In point of actual fact the greater part of that section of the journey ran through 
a latitudinal valley with a south-east and north-west direction, proving that the mount- 
ain-ranges in that region incline towards the south-east and east-south-east. Never- 
theless I believe the orographical structure may be conct;ived in the way that I have 
reproduced it on my general map, namely as a double range, which 1 have called 
Dungbure 1 and Dungbure II, the more southerly of which probablj’ corres[)onds to 
Bonvalot’s »Chaine des Volcans». Both are flat, uneven, and broken, the southirn 
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one in particular being diversified by the lakes whicli I discovered between Camp 
XXXVI and Camp XLl. But the range which 1 have called Dungbure III, although 
it ought possibly to be regarded rather as belonging to another mountain- system 
situated beyond and south of the Dungbure proper, can, on the other hand, be 
traced in the portion of Tibet which we are discussing, witli a very fair degree of 
probability. This, then, is the range which was crossed over a long way to the 
west, as I believe, by Dutreuil de Rhins by the pass which he called »Passe du 
Chasseup) (5362 m.), further at a very short distance east of De Rhins s route by 
Littledale by a pass which he gives as being 4953 and by myself when 

going down- towards Lhasa by a pass at an altitude of 5 ^ 5 ^ after which the range 
continues towards the east-south-east. I came into contact with it again at the pass 
with an altitude of 5426 m. Though this was no doubt a pass of secondary im- 
portance, it can nevertheless be used for calculating the mean pass-altitude. In this 
very same region Bonvalot gives two altitudes of 5^^^ 545 ^ assum- 

ing there is no error of longitude. After that the same range continues due east; 
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we saw its crest distinctly south of the two freshwater lakes at Camp XLl. Thus 
as the mean pass-altitude of Dungbure 111 1 obtain 5228 m., which proves that this 
crest is higher than the two Koko-schili ranges and only very slightly lower than 
the loftiest of the Arka-t.agh ranges. The corresponding value for Dungbure I is 
4973 m. and for Dungbure II 5137 m. The valley which lies between them has, 
according to existing ob.servations, a mean altitude of 4856 m., whereas the valley 
between Dungbure II and Dungbure III has an altitude of 4924 m., or almost exactly 
the same as Wellby’s latitudinal valley. I'he mean altitude of the valley south of 
Dungbure HI is 4915 m. The figure which I give for the latitudinal valley between 
Dungbure II and Dungdure III may be regarded as trustworthy, seeing that it is 
calculated from thirteen observations, for the valley is traversed in part both by my 
own and by Wellby’s itineraries. Although I have in the foregoing discussion assumed 
that Wellby’s route ran through one continuous main valley only, in this particular 
part of it it does look, I confess, as though he really travelled in two separate lati- 
tudinal valleys. 'I'his is not however apparent from his map; but the direction of 
the mountain-ranges, from west-north-west to east-south-east, in this region suggests 
that his itinerary, which just there ran due east, must have crossed over the crest 
of what 1 have called Dungbure II, and precisely in the locality where that range 
ought theoretically to exist Wellby travelled for two short stages due north, not 
with the view of seeking the shortest and easiest way across a pass, but in order 
that he might follow the river which flows down to the salt lake of 28th July, so 
that it would undoubtedly appear to cut through Dungbure II in a transverse glen. 
This stream has its sources in Dungbure I, the principal chain in that region. 

One more step towards the south and it is still possible to trace the probable 
west-north-west to east-south-east direction of the ranges. South of Dungbure III 
and .separated from it by a latitudinal valley, with an altitude of 4915 m., runs a 
mountain-range; this is bordered on the north by that part of my route towards 
Tengri-nor which comes between Camp XXXIV and Camp XXXIX. Thanks to 
the pass-crossings, this same range can be detected on the itineraries of Dutreuil de 
Rhins, Littledale, my own, and Bonvalot’s routes, and farther east it is probably 
connected with the Buka-magna range, which is crossed by the usual road of the 
Mongol pilgrims by the Buka-magna pass, at a .spot where the range is consider- 
ably lower than in the part of I'ibet with which we are more especially concerned. 
The pa.s.ses known along this range lie, from west to east, at 5122, 5099, 5186, 
and 5750 m. I'he last of the four is situated on Bonvalot’s route and is a highly 
improbable figure, the altitude being undoubtedly exaggerated. The mean value is 
however 5289 m. 

South of the Buka-magna comes the big latitudinal valley which I followed when 
I went down to my headquarters Camp XLIV; on the west it seems to be con- 
tinuous with Dutreuil de Rhins’s »Vallee des Lacs Jumeaux». These two lakes stretch 
from east to west and show that the valley makes a slight curve. The »Lac du 
Crat^re*, which lies immediately north of the same two lakes, may be regarded as 
belonging to this valley, although they are separated by a low crest. The mean 
of seven altitudes taken in the valley is 5022 m. Consequently this latitudinal valley 
lies at the same elevation as the crest of Arka-tagh I. 



OKOCiKAPIlY OK TIIK TIPKTAN ItroIITANDS. 


575 


South of this valley come the three ranges which I take to be the westward 
continuations of the Tang-la system. With the help of the known passes we are 
able to trace them through our defined area, wherein they appear to form three 
parallel crests of the same altitude, though each of them varies very much in ele- 
vation in its different parts. I will call them here Tang-la I, II, and III. 'Fhe northern- 
most of the.se, Tang-la I, corresponds to Bonvalot’s »Monts Dupleix»; which name 
Grenard retains on his general orographical map, though he makes it curve south- 
wards, and in that section places Littledale’s pass of 589CS m., reducing its altitude 
however to 5600 m. To the westward continuation of the same range he gives 
the name of »Mts Dutreuil de Rhins», and links it on to the Aru-gangri and the ranges 
that run north of the Panggong-tso and the Indus. To the same prolonged range 
Grenard likewise assigns the Kara-korum and the Kara-korum pass; and in this I 
fully agree with him, although certain particulars in the course given to these ranges 
on his map are doubtful. He has however done his best to interpolate in those 
regions in which our knowledge is defective. On the whole however he is un- 
doubtedly right, and when I crossed over the lofty pass at 5462 m. altitude it struck 
me at once that the stupendous range in which tliat pass is situated really is 
a link between the Tang-la and the Kara-korum. Possibly too the detailed ex- 
plorations of the future will prove that this great range or system of ranges, which 
stretches all the way across the I'ibetan highlands, is to l)e regarded as the most 
imposing system of mountains not of Asia only, but of the whole earth, not even 
excepting the Arka-tagh. It is probable that, while the Arka-tagh may be said to 
be the backbone of the Kwen-lun system, this more southerly range forms the cul- 
minating ridge of the I'ibetan high plateau. 

With a little trouble you can however detect on Grenard\s map three more or 
less parallel Tang-la ranges: — (i) Mts Dutreuil de Rhins — Monts Dupleix; (2) 
Mts Henri d’Orleans — Mts Littledale; (3) Monts Bonvalot. He however interweaves 
these ranges together in such a way that the dang-la proper splits up into (i) and 
(2), while (3) divides into (2) and a more southerly range, to wliich he gives no 
name, d'his may possibly be the correct interpretation, although I have preferred 
to distinguish three parallel main ranges. 

Tang-la I, corresponding to Monts Dupleix, possesses three known passes — in 
the west that of Dutreuil de Rhins at 5480 m ; then Littledale’s at 5141 m., situated 
quite close to a peak measuring 5757 m. ; and Bonvalot ^s pass of 6000 m., which 
may pretty safely be set down as 600 m. too high. In- order to reduce this last 
elevation to a more modest level, I will make use of RockhilTs altitude of 5024 m. 
of the 26th June, which lies directly along the prolongation of the range. Ihis 
brings the mean pass-altitude down to 5411 m. I myself crossed over this range 
in a transverse glen, breached by the river that rises on a pass, at an altitude of 
5462 m., in Tang-la II, which range I consider to be identical with the true main 
range of the Tang-la. 

In this range. Tang-la II, we have the following four altitudes; — that of 
Dutreuil de Rhins at 5630 m., of Littledale at 5239 m., my own at 5462 m., and 
that of Bonvalot at 5480 m., giving a mean value of 5453 m. Between these two 
ranges runs a latitudinal valley, of which we again possess four altitudes, namely 
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5280, 4873, 5288, and 4924 m., this last occurring on Rockhill’s itinerary; the mean 
value is 5091 ni. Consequently this valley is trenched to the depth of some 350 
m. lower than its two containing ranges. 

In Tang-la III we likewise have four passes, namely that of L)e Rhins, 5163 
m.; Littledale’s pass, which is marked 5899 m. on his map, though Grenard, as I 
have said, reduces the figure to 5600 m. (and this is nearer the probable true 
value, although She/er's Hand-alias accepts the exaggerated altitude); then my pass 
at 5367 m.; and lastly Bonvalot’s at 5500 m. (the beautiful round numbers which 
he generally gives are in themselves suspicious). However the values just quoted 
yield a mean pass-altitude of 5408 m. for Tang-la III. 

For the latitudinal valley between Tang-la II and I'ang-la III we have the 
following altitudes — 4923, 5228, 5237, 5260, and 4819 m., or a mean altitude of 
5093 m., almost exactly the same value as for the immediately preceding latitudinal 
valley. For the latitudinal valley south of Tang-la III we have these altitudes — 
469^, 5356, 5*27, 5063, 5070, 5028, and 5200 m., giving a mean of 5077 m., 
which again differs but little from the last two latitudinal valleys belonging to the 
Tang-la system. 

All the way from the three Tang-la ranges to the southern boundary of the 
region which we are considering, that is to say to 31° N. lut., the uncertainty which 
prevails with regard to the course of tht; ranges is greater than hitherto, notwith- 
standing that the travellers’ routes run closer together. For we have now to take 
into consideration both Bower’s loop towards the north and Rockhill’s loo[) towards 
the west, besides which mj' own route, all the way from Camp XLIV, is divided 
into two branches, of which that to the east is in places double. Unfortunately just 
along this very stretch Rockhill gives no pass; possibly he did not cross over any 
of any altitude worth speaking about, just as I myself in the course of my dash 
towards the south crossed over none but very low and relatively unimportant passes. 
In this region the altitudes which I measured all range round about 4850 m. Bon- 
valot however gets in the same region a pass at 5850 m.; but that is quite in 
keeping with the general run of his altitudes. Littledale’s pass of 5640 m. and 
Bower’s of 5722 m. in thi.s same region are also doubtful. On the other hand 
Dutreuil de Rhins, still in this same region, traversed a remarkably low district, 
with altitudes going down to 4450 m. and with a maximum pass-altitude of 5134 m. 

From my two itineraries in this part of the country 1 obtained the distinct 
impression that the orographical architecture of this region is far less regular than 
that of any portion of I'ibet to the north of it. It is very seldom that you can 
speak of definitive mountain-ranges running parallel to one another, and equally sel- 
dom of lengthy latitudinal valleys. Both ranges and valleys are of smaller size than 
hitherto, and often the traveller finds himself wandering in a labyrinth of low hills, 
amid which the eye is unable to trace out any distinct main range. In a word, the 
conformation is less regular and the ranges frequently run in directions that deviate 
from the usual east and west. Between the Tang-la system on the north and the 
vast mountain-system that accompanied us all the way to Ladak on the south, the 
orographical structure of the Tibetan highlands is in one word less regular than that 
of the country which borders that zone on north and .south, though that zone itself 
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is only known in part. As for the eastern portion of that zone, and it is with it 
alone that we are now concerned, the very fact of this irrej^ularity of altitude along 
routes which run so close together proves that the surface features are very uneven. 
In some places the country is very flat, in other places it rises into particularly lofty 
swellings, and in yet others it is strangely broken by irregular stretches of hills. 
The latitudinal valley which occurs in the southern portion of the area expands into 
one of the largest internal-drainage basins in Tibet, forming a homologue to the 
Kum-kbl basin in the north. In the same zone we find also the biggest river of 
the internal-drainage region of I'ibet, namely the Satschu-tsangpo. Were the sur- 
face conformation here the same that it is in the north, this river would be brokc.-n 
up into several smaller streams, belonging to various latitudinal vallejs, each pos- 
sessing its own terminal lake. But the great flatness of the country and the ab- 
sence of water-dividing ranges are circumstances which directly facilitate the gather- 
ing of the waters into a big river. And it is owing to precisely the same causes 
that such a large and extensive lake as the Selling-tso has been able to come into 
existence. The western continuation of this latitudinal valley narrows considerably, 
arid in consequence the lakes which lie in that direction, namely the I'schargut-tso, 
Addan-tso, and Dagtse-tso, are of far smaller area, the first-named being also verj' 
narrow. Nevertheless it is quite evident to the eye that in this particular latitiulinal 
valley the ranges do run very consistently east and west, c. on the shores of the 
Tschargut-tso and on the large island of the Naktsong-tso. But opportunities for 
guesses and. speculations are exceptionally plentiful in this region, and it is very 
difficult to determine in which direction and in what manner these ranges merge 
into the world of big mountain-ranges amongst which the head-feeders of the Indo- 
Chinese rivers are situated. Bovver’s, Bonvalot’s, Rockhill’s, and my own routes, 
wdiich are here interlaced together, are not sufficient to justify us in dravving safe 
conclusions. I btdieve henvever, that the ranges which our routes cross over, after 
having described a curve towards the north, incline towards the east-south-east and 
south-ea.st. If that is so, the Satschu-tsangpo would break through seviTal of them 
in its upper course; but for the greater part of its lower course it will flow south 
of the most southerly of them, and parallel to it. 

On the provisional general map which I have drawn I have, with the help of 
itineraries, attempted to enter all the mountain-ranges that exist in this region, al- 
though in so doing I was haunted by a feeling of great uncertainty. Possibly after 
the more deliberate map on the scale of i : 1,000,000, which is to be included in 
my atlas, shall have been completed, it may then be easier to draw sound con- 
clusions. My present attempt is, as I have already said, entirely tentative. 

For practical reasons I call this region, which extends from the Tang-la ranges 
southwards to the latitudinal valley with the lakes, Tschang, the name which the 
Tibetans themselves give to the high, uninhabited plateau; and here I will endeavour 
to distinguish seven ranges. The one farthest north, Tschang I, seems to be the 
easiest to follow, that is assuming that the following altitudes belong to this range 
— 4713 (De Rhins), 5473 (Littledale), 5236 and 5211 (my two routes), and 5350 
(Bonvalot). Thus the mean pass-altitude for Tschang I is 5197 m. The mean alti- 
tude of the latitudinal valley south of this range is 4821 ni. In Tschang II we have 
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the following altitudes — 4675 m. (Dc Rhins), 5479 (Littleclale), 5246 (Hedin), and 
5300 (Bonvalot), the mean being 5175 m. For the next latitudinal valley to the 
south the mean of five measurements is 4913 m. The range which I call 'Fschang 
111 appears to be broken or to taper away towards the east, and nobody has crossed 
it except Littledale, by a pass at 5640 m., an altogether improbable figure. For 
the next latitudinal valley we have three altitudes, giving a mean of 4850 m. b'or 
Tschang IV we have 4785 (De Rhins), 5110 and 5396 (Bower), 5089 (Hedin), 5550 
(lionvalot), and 5113 m. (Hedin); thus the mean pass-altitude of this range is 5174 
m. For the latitudinal valley south of it we have a great number of altitudes, 
[irincipally due to the fact that a very considerable portion of Bower’s route ran 
through it. Upon studying Bower’s map, we get very clearly the impression that, 
with the view of avoiding tiring passes, he tried to keep as far as possible to the 
bottom of the valley intermediate between the two neighbouring ranges. His map 
shows therefore for this locality only one or two insignificant passes, which doubtless 
are to be regarded as cross-thresholds of the valley. Most of the twenty-four alti- 
tudes which we have for this valley are, then, Bower’s, and their mean works out at 
4873 m., a result that may be acceptt!cl as fairly trustworthy. Hence this valley 
lies 300 m. lower than I'schang lY. 

In the range Tschang V we have the altitudes 5134 (De Rhins), 4988 (Bower), 
5090 (Littledale), 5083 (Hedin), 5250 (Bonvalot), and 4945 m. (Hedin), giving a 
mean of 5081 m. I'he latitudinal valley' to the south lies 280 m. lower, or at a 
mean altitude of 4801 m. The following pass-altitudes belong to Tschang VI — 
5085 (Bower), 5722 (Bower), 5100 (Littledale), 4909 (Hedin), and 4837 m. (Hedin), 
the mean being 5131 m. For the latitudinal valley which lies next on the south 
the mean altitude is 4702 m., or more than 400 m. below the crest of the range. 

Tschang VII is difficult to follow. In the localities where I show one range 
there are in reality several ranges, all of them small and very often broken; all the 
way from Camp LXV to Camp LXXII, for instance, I hardly crossed over a single 
pass; everywhere we were able to advance between the short, rounded ranges. It is 
along this stretch of country however that we have Bonvalot’s pas^i of 5850 m., though, 
judging from the observations of other travellers in the same region, this figure is 
exaggerated to the extent of upwards of 1000 m. But putting this datum on one 
side, we have, without it, 5222 (Bower), 4949 (Littledale), and 4859 m. (Hedin), 
which gives a mean of 5010 rn. This same system was crossed farther west by 
Bower and Dutreuil de Rhins, but both seem to have used gaps between the separate 
ranges. The altitudinal relations of the valley south of Tschang VII are fairly well 
known, and of twenty-three measurements the mean altitude is 4651 m. 

Of the vast and imposing range which runs south of the valley last referred 
to I know nothing beyong the fact, that I had it on my left hand the whole of the 
way to the Panggong-tso. Probably it consists of a series of parallel Ganges with 
a main range, which swells up here and there into higher elevations capped with 
perpetual snow and ice. Dutreuil de Rhins crossed north of the Tengri-nor over a 
pass called Redjen-la, with an altitude of 5094 m. Immediately west of that Little-^ 
dale gives a swelling of 5005 m., and east of the same Bonvalot records an alti- 
detu of 5450 m. Practically nothing Is known of the westward continuation of that 
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ranjje, except that Nain Singh crossed over it by tlie pass of Kiloiig, situated im- 
mediately north-west of the northern point of the Dangra-jum-tso, and to that pass 
he assigns an altitude of 5540 m.; probably this is not exaggerated, when it is 

remembered that the range to which it belongs is one of the first magnitude. On 

Grenard\s map this range is also indicated with heavy liatchments. The wScha-gand- 
schum, Tok-dschalung, and Alung-gangri may no doubt be considered as parts of 
this range. South of it stretches a perfect terra incoi^ 7 iita. Just as this last-men- 
tioned range forms the northern boundary of Nain Singli's lacustrine basin and serves 
as a water-parting between it and the Selling-tso lakes, so we may take it that the 
Dangra-jum-tso and the groups of lakes to which it belongs are bounded on the south 
by an important main range running parallel with that on the north. And another 
big range overlooks, I believe, the northern bank of the d'sangpo. Between 

these two systems, of which there is not a sign on our maps, I assume that there 

exists a particularly broad and extensive latitudinal valley, which, I dare say, includes 
a vast number of lakes, amongst them being the Karmo-tso, Rulda|j-ts(3, Galaring- 
tso, and Mun-tso, which have been located on the maps from luiarsaj*. B)etween 
the last-named and the Dangra-jum-tso Nain Singh lias drawn a big range, which 
he entitles the xTargot Lha, Snowy Peaks.). 'Fhis is undoubtedly a westward con- 
tinuation of the great range of Nintschen-tang-Ia, which rises south of the Tengri- 
nor. d\) the southernmost range, namely that which overlooks the left 1)ank of the 
'rsang[:)0, we may count the Kailas mountains north of tlie Manasarovar lakes. I'he 
most definite and the largest of all the Tibetan latitudinal valleys is that whicli con- 
tains the upper Indus, the Manasarov^ar lakes, and the ui)per IVahmaputra; in fact, 
it would be impossible to define the course of a valley better than is done in this 
case b}' these two rivcTs. 

I have already given a table of the ranges in northern Pibet down as far as 
Arka-tagh IV. For the sake of completeness I will here luring together in* one list 
all the ranges and intervening vallejs which we hav(^ been discussing from tlie outset: 


I^ower Astin-tagh 

Latitudinal valley .... 

. . . . 3028 m. 

. . 2799 

Upper Astin-tagh 

Latitudinal valley .... 

• • • • 3435 1»- 

. . 2970 

Akato-tagh 

Tschimen valley 

. . . .3971 m. 

■ • • 3237 

Tschimeii-tagh 

Latitudinal valley .... 

.... 4240 m. 

• • 39>8 

Ara-tagh 

Latitudinal valley .... 

.... 4373 rn. 

. . 4094 

Kalta-alaghan 

Kum-kol valley 

. . . . 4462 m 

• . 3«87 

Arka-tagh I 

Latitudinal valley . ... 

.... 5021 m. 

• • 4770 

Arka-tagh II 

Latitudinal valley .... 

. . . . 5193 m. 

. . 4968 
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Arka-tagh III 5210 m. 

Latitudinal valley 

Arka-tagh IV 5262 m 

My latitudinal valley of 1896 

Koko-schili I 5138 m 

Latitudinal valley 

Koko-schili II . . . .5102 m. 

Wellby’s latitudinal valley 

Dungbure I 4973 

Latitudinal valley 

Dungbure II . . . . 5137 m 

Latitudinal valley 

Dungbure III 5228 m 

Latitudinal valley 

Buka-magna 5289 m 

Latitudinal valley 

Tang-la I 5411 m 

Latitudinal valley 

Tang-la II 5453 m 

Latitudinal valley 

Tang-Ia III 5408 m 

Latitudinal valley 

Tschang I 5197 ni 

Latitudinal valley 

Tschang II . . , . ' 5175 ni 

Latitudinal valley 

I'schang III . . ? m 

Latitudinal valley . 

Tschang IV 5174 ni 

Latitudinal valley 

Tschang V 508 1 m 

Latitudinal valley 

'Lschang VI 5131 m 

Latitudinal valley 

Tschang VII 5010 m 

Latitudinal valley 


.5037 m- 

4912 » 
5007 * 
4922 » 
4856 » 
4922 . » 

4915 

5022 » 
5091 » 

5093 » 

5077 » 
482 1 » 

4913 » 

4850 » 

4S73 '• 

480 1 » 

4702 » 
4651 » 


In this list there are consequently included twenty-six parallel mountain-ranges 
crossing the Tibetan highlands from east to west between 86° and 92° E. long. To 
these we may unquestionably acfd four , more in the south before we reach the regions 
that belong to the peripheral parts of the country and that drain down into the ocean. 
The immense Tibetan upswelling has thus in this section been crumpled into some 
thirty folds, to say nothing of all the quite short minor parallel ranges that lie inter- 
calated between the big ones. Ranges of this character are particularly numerous 
in the latitudinal valley which contains the Selling-tso lakes, and they were equally 
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numerous all the way to the Panggong-tsp. From higher points of vantage you 
can often count whole series of them, especially towards the north, h'rom the above 
table it is however clear, ^ that the three ranges which I consider to belong to the 
Tang-la system are the loftiest, and that absolutely the loftiest of all is the middle 
one, Tang-la li, which reaches a mean altitude of 5453 m. From this sublime ele- 
vation the ranges decrease in altitude both southwards and northwards, the only 
exception being the Arka-tagh, in which the altitude again increases. But the high- 
est Arka-tagh range is nearly 200 m. lower than the highest Tang-la range. And 
precisely the same observations hold good of the latitudinal valleys: the three that 
lie nearest to the Tang-la ranges are the highest, the absolutely highest being the 
middle one at an elevation of 5093 m. 



CHAPTER XXXIX. 


HYPSOMETRY AND RELIEF OF THE TIBETAN PLATEAU. 


By the Tibetan highlands with internal drainage, or the central plateau, I 
understand the whole of that part of Tibet which is bounded on the north by the 
water-divides of all the rivers that flow down to East I'lirkestan, on the east by 
the water-divides first of the rivers that flow into Tsajdani and secondly of the great 
Indo-Chint!se rivers, on the south by the water-divides of the rivers which flow into 
the 'I'sangpo and upper Indus, and on the west by the water-divides of the rivers 
that empty themselves partly into the upper Indus, partly into the Jarkent-darja and 
Chotan-darja. The only district about which uncertainty can exist, as to whether 
it belongs to this highland region or not, is the basin of the Kum-kol. By reason 
of its peculiar situation and its relatively unimportant absolute altitude that basin 
may be considered to form a transitional zone between the central and the peri- 
pheral regions. 

At all events this central internal-drainage country resembles in shape an 
isosceles triangle, having its base or greatest breadth in the east, from which it 
tapers away towards its apex in the west. We have found however that this region 
cannot be regarded — as hitherto has been the practice — as a plateau country 
in the ordinary acceptation of the term, but it is traversed by a great number of 
mountain-ranges, which in general diverge somewhat towards the east. When we 
come to consider the mean altitude of this region, our first procedure is to divide 
it, in accordance with its general surface configuration, into several different alti- 
tudinal zones. And first of all we have to deal with the true, dominating plateau, 
or fairly level base or socle upon which the mountain-ranges have been reared up; 
and its mean altitude is dictated by the mean altitude of the latitudinal valleys. Then 
we have to deal with the mean altitude of the depressions, and that is obtained 
from the mean of all the lakes; the absolute mean altitude for the depressions is 
obtained from the mean for the salt lakes, which occupy the very lowest absolute 
levels in all parts of the country. Finally, we have to consider the mean altitude 
of the cross-thresholds in the latitudinal valleys, as well as the mean altitude of the 
passes which cross the east-west mountain-ranges. For the next highest altitudinal 
level above that there exists no possibility of deducing a mean value, owing to 
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lack of material. For instance, it is not possible to form any idea of the mean 

crest-altitude, although we may conjecture, that this does not in general exceed the 
mean pass-altitude by more meters than the mean pass-altitude exceeds the mean 
altitude of the nearest latitudinah valley, or by about 300 m. Equally impossible is 
it to determine the mean altitude of the insular, glacier-crowned summits, that is to 
say the mean altitude of the culminating points of the highlands. Other levels the 

mean values of which it must be left to the future to determine are the height to 

which the glacier-arms descend, the mean value of the absolute limits of vegetation, 
the mean altitude of the snow-line, and so forth. 



37 °- UEAr-CUT VAI.I.EV IN NdRTIIERN TIRET. 


For the time being there exists with regard to all the.se ample room for spe- 
culation and guess-work, and consequently it woukl at the present moment be any- 
thing but a grateful task to attempt to construct a hypsometrical map of the whole 
of ribet. 1 he white patches in the interior, anti throughout the whtile of the region 
north of the upper Tsangpo, are still far too big. Indeed, I will go so far as to 
declare, that, considering the knowledge which we at present possess regarding the 
altitudes, the hypsometrical map of the region between 86° and 92°, w'hich has been 
traversed by several travellers, does not possess anj- special value. If the determina- 
tions of altitude along the meridional routes be used in the way in which I have at- 
tempted to use them in the last chapter or two, as a basis for calcvilating the mean 
altitude of identically the same range, then the mean altitude of that range may 
very readily be compared with the mean altitude of another range that is crossed 
by the same route; for the same errors are repeated in the same proportion in both 
ranges, and the result is therefore relatively permissible and reliable. But the case is 
quite different if we attempt to work out the mean altitude along a meridional line, 
because for that we have to use the route of one and the same traveller. If, for 
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instance, on the basis of all the routes that fall between 86® and 92° we seek to 
estimate the extent of the eastward or westward slope of the internal-drainage area 
of Tibet, or do ascertain whether it maintains on the whole a uniform level, we 
find it perfectly impossible to arrive at any trustworthy result by comparing the 
different routes together. For instance, I am not for one moment tempted to com- 
pare Bonvalot’s altitudes with my own; for to do so would lead to the perfectly 
absurd result, that, because his altitudes are all considerably higher than mine, the 
country from the meridian at which he travelled consequently sinks down, on both 
east and west, to my neighbouring routes. 



Nevertheless even from the defective knowledge of Tibet which we do possess 
we can deduce certain general conclusions, I am of opinion, that the zone which 
stretches between the culminating crest of the Arka-tagh and the culminating crest 
of the Tang-la is to be regarded as the highest part of the base of the Tibetan 
plateau. From both those boundary walls the country falls away to north and to 
south. How far that zone extends towards the west it is impossible to say; but 
we may in the meantime assume that it reaches just as far as the two culminating 
crests themselves do. It can also be established a priori^ that the southern half 
of Tibet is lower than the northern. The central portion of the country appears 
to be tolerably uniform in height, but at its eastern margin a decided eastward 
droop can be detected, and it is distinctly perceptible in my latitudinal valley and 
in Wellby’s, and in the directions in which the Indo-Chinese rivers flow. If we study 
the irnmense latitudinal valley which embraces the upper courses of the Indus jnd 
the Tsangpo, we find that its water-divide is situated a long way towards the west, 

and that the whole course of the T.sangpo betrays a decided fall towards the east. 

Leaving out of account the blank central parts of Tibet, it is always possible 

to institute a comparison between the mean altitudes in the region which we have 
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discussed above and the mean altitudes in the known parts of western Tibet which 
are restricted to internal drainage. In the former we have a mean pass-altitude of 
51.89 m., counting from Arka-tagh I to Tschang VIL F*or the twenty intervening 
latitudinal valleys we obtain a mean altitude of 4910 m., and this we may 
take as the altitude of the fundamental base or socle of this part of Tibet. 
Generally speaking therefore, this base lies 100 m. higher than the summit of 
Mont Blanc. Hence the difference in altitude between it and the mean pass- 
altitude amounts to only 279 m. From this it is evident, that the relative alti- 
tude of the mountain-ranges on the Tibetan plateau is very unimportant, and 
it is easy to understand why some travellers designate these crests as »hills», 
notwithstanding that they reach altitudes of 5,500 m. above the level of the sea. 
If we suppose that the real crest-altitude rises as far above the pass-altitude as this 
last rises above the base-altitude of the plateau, the mean altitude of the crests would 
be about 5470 m., or in round numbers 5500 m. Individual parts of these crests 
reach up to 6000 m., and an occasional peak to 7000 m., although of these there 
exists no great number. I very much doubt whether any peak in this part of 'bibet 
attains an elevation of Sooo m., though Bonvalot gives this as the altitude of the 
Dupleix range; for it is probable that within this peculiar dtmudation region there 
exists a superior a denudation limit above which no single summit has been able to 
lift itself, within the present geological epoch. 

Let us now endeavour to ascertain what are the hypsometrical relations between 
eastern and western Tibet; and first we will examine the results arrived at by the 
five most distinguished, travellers who have explored ihti internal-drainage area of 
western Tibet. When we come to calculate the mean pass-altitude we are however 
often in doubt. With the English travellers the word »pass» can in most cases in- 
dicate nothing more than cross-thresholds in the latitudinal valleys, the altitudes of 
which are extremely small, often less than the altitude of an adjacent camp. Conser 
quently their maps yield only very few passes of the first magnitude. It is only in 
Dutreuil de Rhins that passes of that category are fairly numerous ( 1 4) and distinctly 
marked as such. But the figures which w^e get for the mean altitude of the socle or base 
are all the more reliable, for each of these travellers naturally preferred to encamp in the 
bottom of the valleys as frequently as possible. The result of my inquiry is as follows. 

From Bower’s map I have extracted four passes giving a mean altitude ot 
5502 m. and twelve altitudes for the base, giving a mean of 5312 m. From Ue 
Rhins’s map I get fourteen passes, giving 5448 m., and thirty-five base measurements, 
giving 5139 m. Wellby supplies two passes, with 55‘^7 twenty-nine base 

measurements, which give 5139 m. From Deasy 1 obtain two passes, with 54 ^ ^ 
and fifty-seven base altitudes, resulting in a mean of 5005 m. Rawling furnishes 
two passes and twenty base data, with means ot 5587 and 5183 m. respectively. 
The result is set forth more clearly in the subjoined table: 



Bower. 

De Rhins. 

Wellby. 

Deasy. 

Rawling. 

Pass-altitude . . 

. . 5502 

5448 

5587 

5412 

5587 

Base-altitude . . 

• • 5312 

5139 

5139 

5005 

5183 

Difference . . . 

. . 196 

309 

448 

407 

404 


fff dini ycttrmy in Ciniral Asia, TV, 74 
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A fairly close agreement is therefore to be noted in the altitudinal observa- 
tions of these different travellers. In the case of the passes Wellby and Rawling 
agree exactly, and in the case of the base De Rhins and Wellby are likewise in 
exact agreement, 'fhe great difference of 300 m. for the base altitude which exists 
between Bower and Deasy admits of very easy explanation. Bowei'\s route clearly 
ran through the very highest part of the western plateau country of I'ibet, whereas 
Deasy travelled farther south in relatively low country. Howe\'er, the total observa- 
tions of the five journeys yield an exceptionally sound mean value for .the whole of the 
region in question. 'Fhe mean pass-altitude, thus obtained, is 5477 m, and tl>e mean 
base-altitude 5109 m., so that the difference between the pass-altitude and the base- 
altitude is thus 368 m. The final result of the whole inquiry is therefore as follows: — 

Western I’ibet. Eastern Tibet. Difference. 


Pass-altitude 5477 5189 288 

Base-altitude 5109 4910 199 

Difference 368 279 89 


The figures are particularly interesting. They tell us that the passes in 
western I'ibet are on the average 288 m. higher than the passes in eastern Tibet, 
and that the fundamental base is nearly 200 m. higher in the west than in the east, 
dliis agrees with the h priori assumption, that the great I'ibetan u|)swelling slopes 
as a whole downwards towards the east, as indeed some of the rivers generally indicate. 
It is also congruent with the premisses which we have already laid down, that the 
great Tibetan upswelling, in virtue of the more forcible pressure exercised upon it 
in the west, must be higher in that quarter than in the east, where the folding was 
less energetic. On the other hand the following circumstance is striking, though it 
may be set down as accidental. 'Fhe distance between the approximate centre of 
the western region which we have just been considering and the approximate centre 
of the more easterly region with which I dealt in the last two chapters amounts to 
about 700 km. I'he distance between the confluence of the Jarkent-darja and the 
Kaschgar-darja and the point where the Tarim turns towards the south also amounts 
to 700 km,, and along this stretch the contour falls 200 m., or precisely the same 
extent as in the corresponding distance in Tibet. But this is, as I say, probably a 
mere coincidence. 

I have already called attention to the fact that a large area of the interior of 
I'ibet is practically quite unknown. A single glance at the map is sufficient to show, 
that the meridional belt between 83° and 87° E. long, is entirely white, with the 
exception of four narrow latitudinal strips. One conclusion can however be drawn 
from the existing material, and that is that throughout the whole of that area the 
surface slopes not only from west to east — this is patent from the explorers^ routes 
and from the fall of the Tsangpo — but also from north to south •— as is plain 
from the means of the altitudes measured along the different routes. With the view 
of choosing the zone in which these four routes shall lie as far apart as possible, let 
us confine our attention to the region between 82° and 86^^. This zone, through 
which my route funs, was traversed also by Nain Singh and Littledale; and although 
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my itinerary did not coincide with theirs, nevertheless I look upon this zone as 
simply one, even though it may be spoken of as three. In point of actual fact 
however the meridional strip as defined above has been traversed by six routes,, 
namely from north to south by Wellby, Bower, Nain Singh, Littledale. myself, and 
Nain Singh again, and to these must be added a .seventh route by Ryd(;r and 
Rawling, though their itinerary seems very nearly to coincide with that of Nain 
Singh. For the pre.sent it will suffice to compare together four of these, namely 
Wellby’s, Bower’s, my own, and Nain .Singh’s. 



tjg- 372. CROSSING A RIVER. 


Within the limits defined, 82^ to 86^' K. we have so iniicli of Wellby s 

route as intervened between his Camp No. 30 and Cam]) No. 55. For these 
twenty-six stations we g^et a mean altitude of 5131 m. Between the same meridians 
comes that portion of Bower’s route which stretches from his Camp No. 10 to his 
Camp No. 36, and the mean of thirty-one altitudes amounts to 5125 m. Of my 
own journey the section from Camp XCIV to Camp CXIX falls within the same 
limits, and the mean of seventy measured altitudes amounts to 4780 m. On those 
maps of Nain Singh’s route alongside the .Tsangpo to which I have at this moment 
access only three stations are entered, and the mean of these is 4502 m. Tho 
result of these calculations is that the base or socle of the plateau slopes downwards 
from north to south, at first slowly though afterwards more rapidly. The first two 
figures call however for a word of explanation. Wellby’s route follows faithfully, as 
mine does, the latitudinal valleys, without crossing over a single pass of the first 
magnitude. Bower’s route, on the other hand, which runs towards the south-east, 
crosses of necessity over several of the mountain-ranges which stretch east or east- 
south-east. It is therefore not legitimate to compare without further qualification 
the total altitudes of the two routes one with the other; and if we desire to obtain 
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I" '8- 373‘ CROSSING A RIVER. 


the mean altitude of the base of the plateau alone, we ought to eliminate from the 
list of Bower’s altitudes those of all passes of the first rank, that is to say such 
passes as, there is reason to believe, belong to mountain-ranges which farther ea.st 
are connected with the ranges which I have associated together under the common 
name of the T.schang system If we eliminate the pas.ses from Bower's list, then 
the mean value of the twenty-one stations that remain, all of them belonging to' the 
fundameiital base of the plateau, works out at 5072 m. We then get this result: — 


(1) Wellby 5131 m. 

(2) Bower 5072 » 

(3) Hedin 4780 » 

(4) Nain Singh 4502 » 


That is between (i) and (2) there is a fall of 59 m., between (2) and (3) a 
fall of 292 m., and between (3) and (4) a fall of 278 m. Wellby’s is the only 
route lying in its entirety within the limits of the region which I consider to be the 
culminating swelling of the whole Tibetan highlands, and which in a more or less 
broad zone stretches from east to west right across the country from the Arka-tagh 
to the Tang-la. It is for this reason that his mean works out the highest. We 
may take it as quite certain, that the westward continuations of the highest mountain 
system in the interior of Tibet, namely the parallel ranges of the Tang-la, will be 
found exacdy midway between Wellby's route and Bower's. The last does, it its 
true, cross high Tibet proper between 82® and 86®, but it does not traverse ; 

highest part, for that lies south of the Tang-la system and this route is 59 in.;lower - 
than Wellby's route. A decided fall towards the south is however noticeabte,;^^^;^ 
my route is reached, and the fall is still further accentuated when w'e,get-,<jp%t*'^)2{> 
the valley of the Tsangpo. 



' O' 

♦ /i 'iO\. 

* \iy^f 

i 'C>^v/ 

#0 
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En passant and more by way of curiosity, I will mention that Wellby, Bower, 
and I in the sections of our respective routes which fall within the limits defined, • 
namely 82^ to 86^ E. long., travelled at precisely the same rate. While it took 
Wellby and me each 25 days, it took Bower 26. The reason why it took the 
latter one day longer was not that he made shorter stages, but simply that his line 
of march assumed a more diagonal direction between the defining meridians. The 
inference would at any rate appear to be this, that in those elevated regions there 
exists a limit to the marching capacity of a caravan. 

A consideration of the absolute altitudes of the Tibetan lakes likewise leads 
to partly interesting conclusions, although the materials are yet too meagre and too 
irregularly distributed to yield perfectly sound results. All that can be said a priori 
is, that the same law must govern the absolute altitudes of the lakes as governs 
those of the fundamental base, so that the western lakes will in general lie higher 
than the eastern, and the northern lakes higher than the southern. In this we take 
into account those lakes only that lie south of the Arka-tagh, for those that lie to 
the north of it do not belong to the fundamental base. Consequently I exclude the 


Atschik-kol 4250 rn. 

Upper Kiim-kol . . . , » 

Lower Kum-kol 3867 » 

Usun-schor 2941 » 

Ghas-kbl 2837 » 


To begin with, I will draw up lists of the more important lakes which have 
been touch<id by various ex[)lorers up on the plateau base ; — 


Bower: 

Mangtsa-tso 5042 m. 

Horpa-tso 5466 » 

Tscharkol-tso 4933 » 

Aru-tso 5229 » 

DutreuU de Rhins: 

Jaschil-kol 5000 m. 

Sumdschi-tso » 

Wellby: 

Treb , . . . • • 4939 

Salt Lake. . . . 5^73 * 

Lighten Lake 4^47 ^ 

Lake, Fresh. 5213 » 

Lake/ Freshwater 4982 » 
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Deasy: 

Djap-tso 5058 m. 

Mangtsa-tso 5168 » 

Horpa-tso 5186* 

Jaschil-kol 4890 » 

Lake (drinkable) 5094 » 

Saltwater lake 4899 » 

Aru-tso 4942 » 

Ketse-tschaka .......... 4528 » 

Njakten-tso . 4387 » 

Thurgu-tso 4341 » 

Lima-ringmo-tschaka 4369 » 

Rawling: 

Arport-tso. 5335 m. 

Salt Lake 4880 » 

Aru-tso 4878 » 

Memar-Lschaka 4899 » 

Schemen-tso 4726 » 

I 3 um-tso 4576 » 

Hedin; 

Hondschin-tso 4808 ni. 

Oiuan-tso 4505 * 

I’enitse-tso 4497 

'rsolla-riiig-tso 4406 » 

Lake of Nov. 7 4342 » 

'» D Nov. 12 4559 * 

Bed of Old Lake, Nov. 18 . . . . 4824 >. 

>' » » Nov. 21 .... 4573 » 

T.so-ngombo 43 ■ 7 * 


Of these thirty-seven lakes eight only contain fresh water. I have excluded 
certain lakes which lay .so far from the actual itinerarie.s followed that it is difficult 
to ascertain the differences in altitude between their respective levels and the nearest 
measured altitude. 

From the eastern part of the 'I'ibetan plateau I quote the following lakes: — 
Nain Singh: 


Dangra-jum-tso 4646 m. 

Ngangzi-tso . 4683 » 

Kjaring-tso 4503 * 
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Bonvalot: 

Lac du Binocle 5050 m. 

» des Cones 5050 » 

» Montcalm 4960 » 

» de Salpetre 4800 » 

Burben-tso 4700 » 


Dutreuil de Rhins: 


Lac de T Antilope 4920 m. 

» des Roches Rouges 4884 » 

» No. 4 48*^0 » 

» des Heniiones 4950 » 

» Jumeaux 5121 » 

» dess^che 4923 » 

» du Sel Rouge 4698 » 

Bourse-tso 4623 » 

Lac des PtTdrix 44 5^^ » 

» d^Ammoniaque 4^35 » 

Chang-cho-tso 4554 » 

l'so-ring"tso 43^0 » 

Pam-tso 4480 » 

Tengri-nor 4609 » 

Boum-tso 4580 » 

Boul-tso 4430 » 

Littledale: 

Lake of Camp 32 4805 m. 

» » » 43 4^72 » 


Wellby: 


Lake of July 25 493 2 ni. 

» » >>28 * 

» » August r 492 » 

» » » 3 4^29 ^ 

» » » 6 49^4 * 

» » 9 5090 » 

Lake Tschumar 4800 » 

Hedin, i8g6: 

Lake II 49o6 m. 

> V 4937 " 
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Lake IX 4946 ni. 

» XV 4896 » 

» XVI 4940 » 

» XVIII 4920 . 

» XIX . 4810 » 

> XX 4616 » 


Hedin, rgoo: 

Lake of Camp XXIV 5028 m. 

» » Camps XXX - XXXIII . . 4766 » 

» » Camp Aug. 25 ..... 4790 » 

XXXV 4847 » 

» » Camps XXXVII — XLII . . 4848 » 

» » Camp L 4890 » 

» » » LV 4804 » 

Small Lakes of Sept. 27 4907 >> 

Lake of Camp LXI 4948 » 


Hedin, igoi: 

Lake of July 2 . . 

» » » 7 • • 

» » » 1 1 . . 

» » Camp XLVI 

'Fso-nak 

Selling-tso .... 

Naktsong-tso . . . 

Tschargut’tso . . . 

Acldan-tso .... 

Dagtse-tso .... 

Lakor-tso 

Small Lake .... 

Lake of October 24 

Of these sixty-three lakes almost all are salt. The last five are excluded from 
the calculations given below, because they belong neither to eastern nor to western 
Tibet, but to the intermediate region. Consequently we have fifty-eight lakes in 
eastern Tibet to be compared with thirty-.seven in western Tibet. One special feature 
in the last-named group is that one or two of the lakes occur twice; but as our 
present object is to ascertain the mean altitude of the lakes, that is to say of the 
depressions on the plateau-base, I have deemed it expedient to let those lakes stand 
twice, for the reason that there exist very considerable differences between the data 
of the different travellers. The Mangtsa-tso, for example, lies according to Bower 
at an altitude of 5042 m., but according to Deasy at 5168 m. According to 


5172 m. 
4923 » 
4952 ^ 

4972 

47 16 » 

4611 » 

4636 » 
4617 » 
4617 » 

4544 ^ 
4600 » 
4572 » 
4785 » 
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Dutreuil de Rhins the Jaschil-kol lies at 5000 ni., but according^ to Deasy at 4890 
ni. The altitude of the Horpa-tso is 54^^ 3^J^d 5186 m. according to Bower 

and Deasy respectively. As in these cases it is inipossiblt! to decide which is right, 
it seems best to take the two values; by so doing w-e shall at any rate get the 
mean between them. 

The mean altitude for the thirty-seven western lakes is 4837 m. and for the 
fifty-eight eastern lakes 4811 m. Thus the difference between them is only slight, 
namely 26 m. If we pick out the five highest lakes in each group, their mean 
altitudes are 5227 m. and 5*04 respectively, and the difference amounts to 123 
m. By comparing Deasy \s six highest lakes with my six highest, we get means of 
5056 m. and 5001 m., with a difference of 55 m. The mean altitude of the twenty 
highest lakes in the west is 5044 m. and of the twenty highest in the east is 4983 
m., and the difference 61 m. Thus no matter how you group the lakes, the mean 
altitude of those in the west is always a trifle higher than the mean altitude of 
those in the east. But this law does not hold good for the separate individual lakes, 
for it is perfectly self-evident that many of the eastern lakes lie higher than many 
of the western. Our comparison is restricted to the true plateau country; in the more 
peripherally situated lakes the relations are different. The Tengri-nor (4609 m.), 
for instance, lies 292 m. higher than the Panggong-tso (43 1 7 m.), but Manasarovar 
(4660 m.) lies 450 m. higher than the Jamdok-tso (4210 m.). 

These mean lake-altitudes become of especial interest when we compart! them 
with the mean values for the pass-altitude and the plateau base: — 





Western I’ibct. 

Eastern Tibet. 

Difference. 

Pass-altitude . , 

. 


• • 5477 

5 ' 5^9 

288 

Base-altitude . . 



• • 5'09 

4910 

199 

Lake-altitude , . 



• • 4837 

481 I 

'26 

Difference between 

pass 

and lake 

. . 640 

37X 

262 

» » 

>; 

» base 

. . 368 

279 

89 

» » 

base 

» lake 

. . 272 

99 

‘73 


These figures show very distinctly that the surface-moulding of western Tibet 
is considerably more accentuated in relief than the surface-moulding of eastern Tibet. 
The table shows, for instance, that the difference of altitude between the plateau 
and the lake levels amounts in the west to 272 m., whereas in the east it is only 
99 m. The difference between the pass and lake levels is in western Tibet 262 m. 
greater than in eastern Tibet. The western passes are 288 m. higher than the 
eastern; in the west the plateau-base is 199 m. higher than in the east; but the 
western lakes lie only 26 m. higher than the eastern lakes. These figures tell us 
directly, that the western lakes lie in deeper valleys and are surrounded by rela- 
tively higher mountains than the eastern lakes, and that the latter occupy broad, 
flat valleys and are surrounded by relatively low mountains. In other words denuda- 
tion has advanced farther in the east than it has in the west. In the east we have 
a country which has already reached a condition of stagnation and its self-contained 
drainage-basins are being progressively filled up. The same thing is no doubt true 

Hedin^ JoutHty im Ctniral Asia. IV.^ 75 
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of the self-contained drainaj^e-basins of western Tibet, but neither the denudation 
nor the levellinij up has there advanced so far, not only because the folding of the 
earth’s crust was there more energetic from the beginning, but also because the 
building up of mountain-ranges, a process which is still being continued, though with 
but a faint reflection of the pristine energy, is more active in the west than in the 
east. This is the very circumstance which causes the altitudinal difference between 
the western and eastern ranges to be so great, while the altitudinal difference 
between fundamental plateau in west and east is considerably less and the altitudinal 
difference between the lakes in west and east is least, being not more than 26 m. 
For if the process of building up the mountain-ranges is still operative in however 
slight a degree, it will counteract not only the levelling down of the crests but also 
the filling up of the valley-basins. And supposing that we may in even the feeblest 
acceptation of the word speak of mountain-building as being still active in the east, 
it is in any case infinitesimally small in comparison with the active agencies of 
denudation. In that quarter not only are the crests being more rapidly lowered, 
but the valleys are also being more rapidly fillexl up, than they are respectively in 
the west. In conformity with the assumptions made above, we might also infer, 
that the lakes of western Tibet ought to be deeper than those of eastern 'Fibet, but 
we do not possess the materials necessary for a solution of this problem. It would 
appear however as though any such law could hardly exist, for in the Panggong-tso 
we reached the same depth of close upon 48 m. that we obtained for the more 
easterly of* the two freshwater lakes which we sounded in eastern Tibet. On the 
other hand one or two of the English explorers mention that this or the other lake 
in western Tibet is particularly shallow. Nor can we speak either of any note- 
worthy difference of altitude between the fresh and the salt lakes. In general the 
salt lakes lie lower, because they are always the final reservoirs in each basin, while 
the freshwater lakes usually have an emissary, and in the majority of cases it is 
precisely into a salt lake that that emissary empties itself. But on the other hand 
we find salt lakes at all possible altitudes, and freshwater lakes likewise at very 
varying elevations. 



CHAPTER XL. 


LACUSTRINE PROBLEMS. DESICCATION ETC. 


In the foregoing chapter my sole purpose was to give a general idea of the 
hypsometrical relations of the Tibetan highlands, bor the details along my own 
routes I refer the reader to the Meteorological Journal in vol. V. ()nce more 
however I would (aiiphasise what I have already said, that my attem[)t is to be 
regarded merely as tentative, being based on very scanty materials. And the same 
opinion must be pronounced, I am sorry to say, upon other general accounts of the 
physical geography of 'Idljet. As promised at various places in the third and fourth 
volumes of this work, it was my original intention to put together a comprehensive 
survey of the physical geography of the country; but I have come to the conclusion 
that it can only be to the advantage of any such survey to postpone it for a few 
years longer. At any rate, that is the <;ase as regards myself personally, and for 
this there exist scweral reasons. In the first place the assimilation and study of the 
great mass of cartographical material which I brought home with me from Tibet 
are not yet finished. The maps constructed on the scale of i : 200,tx)o are to be 
used as a basis for the general map of northern, eastern, and central Tibet on the 
scale of I : i,cx)0,ooo, of which I have spoken before. This map will not therefore 
embrace southern Tibet, that is that most intere.sting and mysterious country around 
Nain Singh’s lakes and the valley of the upper Brahmaputra, as well as the countiy 
north of the Himalaya. It is for the purpose of filling, up this gap that in November 
1905 I purpose starting upon a new journey, I ask myself therefore, what object 
would be served by attempting a comprehensive account, seeing that if the same 
good fortune attends my new journey that has smiled upon the old, I shall within a 
short time be in a ‘position to produce a comprehensive work such as 1 have 
described, but in a more complete way than is at the present moment possible. 
After I return from my contemplated journey I shall not only have at my disposal 
far more copious materials, but I shall also find my general maj), so often alluded 
to, ready for me; besides which, I shall then be myself in possession of that general 
view of those parts of Tibet which I visited in 1900 and 1901 which I now lack. 
Without that map it would, for instance, be labour in vain to attempt to trace out 
the line of the water-partings throughout the whole of the internal-drainage area of 
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Tibet, namely the water-partings which separate that vast protuberance from East 
Turkestan and Tsajdam on the north, from the Pacific Ocean on the east, and from 
the Indian Ocean on the south. Equally difficult would it be — indeed even after 
the said map is finished it will be in part still impossible — to attempt to define 
the boundaries of the great basins of internal drainage which have been crossed 
over by various explorers, as also to determine their areas. Still, that would be in 
a high degree an interesting investigation, for it would be found that those basins, 
varying greatly as they do in size, are intimately connected with the general 
hypsometrical relations of the highlands. It would probably be found, that as a 
general rule the larger self-contained basins lie lower than the smaller ones. 
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It would however be of even greater interest and importance to ascertain what is 
the morphological connection of southern Tibet with central Tibet. We have seen that 
the Arka-tagh may be regarded as an important orographical boundary between central 
Tibet and the northernmost parts of the country, and that this last-mentioned .region 
breaks up into orographical systems which descend step-wise to lower levels. There 
undoubtedly exists a similar transitional region between the plateau proper and 
southern Tibet, with the valley of the Tsangpo. A yet further task is to establish 
the connections between this river and the northern transverse valleys of the Hima- 
layas, also to ascertain the position of the water-divide between the Indus and the 

Tsangpo, and what relations it bears to the Himalaya and to the system which 1 

believe to unite the Tang-la with the Kara-korum. V 

Anotlier problem of great interest, and especially to climatology, is the desfe^ 
cation of the Tibetan lakes. We know that the lakes all over the highlands 

shrinking in area, but we do not know why they are doing so.^ Peside some; ©^ 

them there exist no distinct terraces; beside others there are low terraces armng^di| 
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several successive stages one above another; beside yet otheis the beach-lines reach 
up to no less than 1 33 m. above the existing level. Some lakes are as much as 
48 m. deep, others quite shallow. In some we found only little pools of water 
surviving amid an expanse of nothing but salt and g>'psum; while others are tem- 
porary, and others again completely dried up. I'he varying extent to which the 
de.siccation has proceeded does not seem to have anything to do with the absolute 
altitude, but appears on the contrary to be intimately connected with the positions 
which the several lakes ocupy on the highland plateau. The desiccation advances, 
for instance, more rapidly in the south than in the north, and, at an even more 
enhanced rate, more rapidly in the west than in the east. But what are the climatic 
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or other agencies which give rise to this desiccation throughout the whole ofl'ibet, 
and that with varying degrees of energy.' Probably the amount of moisture and of 
precipitation which is carried up from the Indian Ocean is smaller than formerly; 
but what is the cause of that.^ I leave the solution of this question to Dr. Ekholm, 
who has been digesting the materials of the meteorological observations. Can it be 
that it is dependent upon a still active elevation of the geologically recent ranges of 
the Himalaya, or, as Dr. Ekholm suggests, upon the encroachments which the peri- 
pheral regions are making upon the central regions.? That the Himalayan water- 
divide is advancing from the Indian side towards the Tibetan is certain; but consi- 
dering the amount of the precipitation, this change can hardly produce any other 
effect except that of diminishing to some extent the supplies yielded up to the Indus 
and the Tsangpb, without on the other hand influencing the amount of the precipi- 
tation in the interior, self-contained drainage-basins. It is more probable that the 
desiccation of the Tibetan lakes is dependent upon more comprehensive climatic 
alterations, possibly of a periodic character and affecting perhaps the whole of the 
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Asiatic continent; for this lacustrine , desiccation is by no means confined to Tibet 
alone, but is attacking most of the other lakes of inner Asia, altogether apart 
from their absolute altitude and situation: the Sea of Aral, for instance, is drying up 
at a relatively rapid rate. Under these circumstances it; would be difficult to unra- 
vel the special causes which conduce to the slow disappearance of the Tibetan lakes, 
and even if we possessed an exhaustive knowledge of the manner, and the rate, in 
which their desiccation is proceeding, it would not be sufficient to enable us to solve 
the problem entirely. But that should not deter us from endeavouring to get nearer 
to the kernel of the problem by exploring these lakes. What is required for this 
purpose is a series of surveys and detailed explorations of as many of these dried 
up basins as possible, and my plans for the projected journey embrace the collection 
of as much material of^this kind as possible. 

It is only when we have become acquainted with a large number of Tibetan 
lakes and have investigated the morphology of as many of them as may be, that 
we shall be warranted in drawing sound conclusions as to their origin and formation, 
and in the light of the results so obtained in dividing them into different groups 
and families, with regard to both their morphology and their geographical distribu- 
tion. In the preceding pages I have given a list of ninety-two lakes, all of them 
relatively large and all of them with definitely ascertained absolute altitudes, although 
these last data vary in trustworthiness. How great is the number of other lakes 
which explorers have not touched, but merely seen in the distance as they marched 
along, and which are consequently missing in my lists, and how great, again, is the 
number of small lakes that every traveller passes every day between the points the 
altitudes of which he does ascertain! Besides, it is difficult to draw the line between 
lakes and pools, or quite insignificant accumulations of water. The number of the 
latter is legion; they occur of every shape and every size. 

Inferring from those lakes which I have myself seen, I can however {)rovision- 
ally suggest certain varieties amongst them. To begin with, it may be said that as 
a general rule the Tibetan lakes are situated in the latitudinal valleys and stretch 
parallel to the adjacent mountain-ranges. In eastern Tibet their longer axis runs 
therefore from west to east, whereas in western Tibet it lies from north-west to 
south-east, and of this the Panggong-tso furnishes the most striking instance. The 
twin lakes of Kum-kol in the extreme north are a beautiful example of the paral- 
lelism between lakes and mountain-ranges. Throughout the east side of the plateau 
between 86^ and 92° practically every lake stretches from east to west; any way 
exceptions are very rare, and when they do occur it is usually easy to explain the 
departure from the rule as due to some irregularly curved mountain-range or to a 
spur from such. Even in the extreme south we have another beautiful instance of 
this same parallelism in the lacustrine chain of the Selling-tso, 'Fschargut-tso, Addan- 
tso, Dagtse-tso, and several others; and the chain may ,be said to be continued in 
the Luma-ring-tso, the Tsolla-ring-tso etc. In both Wellby^s and my own latitudinal 
valleys we may justly speak of real chains of lakes, or an entire series of them, all 
elongated from east to west and all situated in identically the same valley. As 
great numbers of similar lakes have been discovered south of Wellby’s valley, and 
as they possess the same character and shape as their more nortlierly congeners; 
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as further Wellby throughout the whole of his journey across Tibet from west to 
east, and Bower again in tlie course of his journey, encountered similar lakes in the 
big latitudinal valleys; and as, finally, IJttledale and I both discovered a quan- 
tity of elongated lakes in the valleys which we traversed on our way to the Pang- 
gong-tso, there exists every reason to believe that lakes lie scattered all over the Tibetan 
highlands as thick as the spots on a panther^s hide. In the preceding chapters I 
have attempted to prove that on the fundamental plateau-base there rise long 
parallel mountain-ranges, with endlessly long latitudinal valleys between them. In 
the light of what we do know, we may therefore take it as fully established, that 
each of these valleys embraces a long series of lakes, exactly in the same way as 
my latitudinal valley and Wellby’s do. PZach and every one of these latitudinal 
valleys is divided into a great number of self-contained drainage-basins; and each 
such basin is bounded on north and south by the neighbouring mountain-ranges 
and on east and west by fiat cross-thresholds in the latitudinal valley itself. I'he 
number of these self-contained drainage-ba.sins on the plaUiau of Pibet is, to put 
it briefly, incalculable, and in point of size they vary from the tiniest |)ool to sheets 
of vast area, like the Kum-kbls, wSelling-tsos, and Panggong-tsos. 
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The regular, more or less east-west prolongation of these lakes grows gene- 
rally less noticeable towards the south and towards the west. The Selling-tso is 
only an apparent exception, for two latitudinal valleys at least fall within the area 
of that lake. On the other hand the Dangra-jum-tso and one or two others of 
Nain Singh^s lakes deviate markedly in point of shape from the general norm; 
though it ought at the same time to be observed that Nain Singh had only a 
fugitive acquaintance with these lakes, and their true shapes are pretty certainly 
very different from those which he has assigned to them. Great divergences are also 
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exhibited in the region of western Tibet that Deasy and others have explored, but 
then the maps of those same travellers show that the divergence^, extend also to 
the associated mountain-ranges. Seeing that these last are so pressed together, it is not 
surprising that the lakes — the shapes of which are determined by the shapes of 
the depressions in the intervening valleys — shoiikl themselves exhibft great diversity 
of outline. In the siiothernmost of the great valleys instead of a chain of lakes, we 
find rivers, the Indus and the Tsangpq. The preeijpitation is there so abundant 
that , the water which drops to. the earth must seek an outlet for itself; but up on 
the high plateau the evapbration is more than sufficient to get rid of the superfluous 
water. 

Having regard to their shape, we may discriminate between * . 

i) flat lakes, . _ 

’2) tSrwDimtain lakes, 

3) a type intermediate betv^een the. two, 

4) annular lakes. 

By a »flat» kike I understand one that occupies the bottom* of a very shallow 
self-contained drainagerbasin in a latitudinal valley. We have seen that the bottoms 
of the latitudinal yalleys, in consequence of the advanced filling up, are as nearly as 
possible level, or at any rate the angle of slope on both sides from the foot of the 
mountains down to the lowest part of the valley is extremely slight. And when a 
lake forms in a valley such as that it must consequently be exceedingly shallow. 
An example of a lake, of this kind is the big salt lake of the summer excursion of 
1900, which, although covering a fairly large area, was only a couple of meters 
deep. .It is characteristic of these flat lakes, that they possess exceedingly flat 
shores, which frequently form extensive plains perfectly level to look at and nar- 
rower on north and south than on east and west. In consequence of this their 
shore-lines are very regular and even; ^bays, capes, and islands are exceptional. 
The water is very shallow, and almost always salt; and where it is not so, the 
existence of some subterranean outlet is to be suspected. These flat lakes 
may be 

1) elongated, 

2) round, 

or 3) of a more irregular .shape. But the elongated type, with the long axis 
stretching east and west, is however the rule. 

By mountain lakes I understand those that possess steep shores and lie for 
the most part squeezed in between mountains. One .such lake is the T-schargut-tsp. 
The characteristics of this type of lake are, that the shore-line is very irregular and 
indefltedy and deeply penetrating - bays, projecting headlands, as well as Islands, are 
usually found in them; ^ ^ of their confined position between the mountat!!^, 

their basin® . are, i.gefieraElly deep. The water is fresh, becduse these lakes posse^ 
for * the Very often they are in fact »through» or passage 
lakes strung\2^lQng tfee course of some river, as, for instance, the Tschargut-t^, t^^ 
Tsp^niigombo; and i^Pbabl^ several of Nain Singh^s lakes. The Panggong-tso, on 
the ibther xcmtaans sak water, notwit^^ that it lies impressed betweei; 

the: mountains; 1^ ttoenf it k the terminal reservoir of a self-contami^%airi^ 
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These mountain-lakes nearly always contain fish, and their water is wonderfully 
transparent. Of course they vary in outline in conformity with the varying shapes 
of the adjacent' mountains. 

Besides these there are a number of transitional lacustrine forms intermediate 
between the flat lakes and the mountain-lakes, belonging partly to the one type 
and partly to the other, e. g. the Selling-tso. Often too it happens that a lake 
which is properly a flat lake has steep mountains overhanging some part of its 
shores; this was the case with most of the lakes that I encountered in my latitudinal 
valley in 1896. 

As an example of the group of annular lakes, I need only menti(jn the Nak- 
tsong-tso and the Jamdok-tso. Their characteristic feature is indicated in the 
designation applied to them. In shape they make a more or less regular ring. 
Possibly there still remain several lakes of this peculiar type yet to be discovered. 
Their shape is prescribed by the small east-west mountain-ranges and the complete 
breaches effected through them whether' by glacial or other agencies. 

It is of course self-ev'ident, that' the lakes of d'ibet admit of being classified 
in various other categories. Two great divisions are the fresh-water lakes and. the 
salt-water lakes, the latter constituting the great majority. I'he salt-water lakes 
again are divisible into several clas.ses, such as those that are slightly saline, the 
class usually described on the P'nglish maps by the word »drinkable», and others 
exhibiting every possible degree of salinity. I'hus the Lower Kum-kol is moderately 
salt; but the large salt lake of Camps XXX to XX.\II 1 (1900) is one concentrated 
salt solution. The cause of this is, that the lake simultaneously with excessive 
shallowness posse.sses a very extensive evaporation surface, together with a copious 
inflow of fresh water. I'he Kum-kbl, on the other hand, is relatively deep, and 
although the volume of water that enters it is large, yet in proportion to the total 
volume of the lake the evaporation surface is nevertheless relatively small. Those lakes 
possess an insignificant degree of salinity which receive only a scanty supply of water, 
as also those which, although they formerly enjoyed an outlet, are now, like the Pang- 
gong-tso, cut off and deprived of their outflow. In yet other lakes the salinity appears 
to be subject to periodical fluctuations every year, c. g. the Aru-tso. In the lakes 
that are destitute of outflow and yet show merely a trace of salinity, a temporary 
effluent may be predicated, in most ca.ses subterranean. It is the commonest thing 
also to find Tibetan lakes occurring in pairs, in such wise that the upper one is 
fresh, while the lower one is salt. We encountered combinations of this kind in 
the Kum-kbl, in the big salt lake and the lake lying to the west of it that is fed 
by glacier-water, aqd in the two fresh-water lakes at Camps XXXVIII — XLII, which 
empty themselves into an adjacent salt lake; while the I'so-ngombo and the Pang- 
gong-tsOj^ and probably also Dutreuil de Rhins’s Lacs Jumeaux, are other examples. 
In the Selling-tso system we have a whole family of intimately related lakes. 

In respect of their desiccation the Tibetan lakes. may again be divided into 
sevetai classes. In some the process is not descernible at ill, whereas others have 
entirely di^ppeared; and between these two extremes there occur others at every 
possibte degree of variation. In this connection again we may speak of temporary 
lakes, thit is such as contain water only whilst the snows are melting, but after 

litdin^ J^urKty m Ctntrai Asia, IV, 7^ 
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that dry up, and thus are in the last stadium preceding total disappearance. And 
we may speak of terrace lakes, the best and most beautiful examples of which 
occur in western Tibet. Moreover further exploration of that part of the country 
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will beyond doubt reveal a number of lakes which, like the Lakor-tso, have sub- 
sided more than loo m., judging from the evidence afforded by their old strand- 
terraces. The shores of the Lakor-tso lie 200 to 300 m. lower than the country 
which immediately encircles that lake. As a rule the lakes which have disappeared 
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or are now in process of disappearing leave relatively deep depressions around 
lem. a e urmg the course of its gradual disappearance may pass through 
two or more of the variations of shape mentioned above. The Lakor-tso was 
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formerly a true mountain-lake; at the present day it is something intermediate 
'between that type and a flat lake, and after it has dropped still further, it will 
undoubtedly become a true flat lake, nowhere in contact with the surrounding 
mountains. 
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I liave recently stated, that the knowledge which we now possess about 
'I'ibet leads us to infer that chains of lakes exist in all the great latitudinal valleys, 
and that we may legitimately picture the whole of the internal-drainage plateau 
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country as dotted all over with lake.s. All the same it would be an error to 
imagine them as being everywhere evenly and uniformly distributed. On the con- 
trary, indications seem to point to their occurring in greater numbers in certam 
localities than in others. The regions in which they appear to be especially pl^nti-? 
fill an; between the Arka-tagh and I'ang-la ranges, on both sides of the fi^eat 
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range which runs north of the Tengri-nor and south of my route to Ladak, and in 
that part of western Tibet which has been explored by Deasy and others, and 
which is traversed by the range that I assume to link together the Tang-la and 
the Kara-korum. In so far as the country between the northern foot of the Hima- 
laya and the Tsangpo is known, it too appears to be studded pretty thickly with 
lacustrine sheets of water. When you enter on a provisional map all the known 
lakes, as well as both all the known and all the still problematical mountain-ranges 
of the first rank, the impression is inevitably borne in upon you that the origin of 
these lakes is in some way or other dependent upon these lofty mountains. In a 
word the lakes appear to be concentrated in greatest number in the vicinity of the 
highest mountains. In consequence of this one is led to surmise, that in some far 
distant and now vanished past the 'Fibetan highlands, notwithstanding that it is now 
vain to seek for evidences of any wide extension of ice, were nevertheless subjected 
to a glacial period, which, while not comparable with that which was experienced 
by northern Europe, was yet sufficiently powerful to scoop out these lake-basins. 
We know that the Himalaya, the Tien-schan, and the Hindu-kusch possessed 
formerly a greater abundance of glaciers than tliey do now, and every probability- 
points to the same thing having been the case in Tibet. The lakes now drying up 
prove that the climate in that country is changing from a moister to a more arid period. 
On the strength of this alone we may cl priori presuppose that the glaciated areas 
which once existed in Tibet are shrinking and contracting, or in other words that 
they were formerly bigger than they are now. At the time when the lakes swelled 
out to the greater dimensions indicated by certain surviving strand-terraces, the 
precipitation will have been so copious that the glaciers would then receive incom- 
parably- greater nutriment than they do at the present time. /\nd going back to a 
still earlier period, we may conceive that the glaciation was not merely local and 
restricted to certain culminating portions of the lofty ranges, but regional, embracing 
at least the greatest of the mountain-ranges in their entirety. If these lake-basins do 
not owe their existence to the excavating force of the ice-streams, it is difficult to 
understand why they should par pr^/drence be accumulated around the loftiest 
mountain-ranges. 

With regard to the distribution of the lakes over the surface of the plateau we 
may also apparently lay down the general law, that they grow more numerous from 
north to south, and this is especially true of the eastern half of the country. But 
how far towards the south they continue to increase thus in number it is difficult 
to say; but the law does seem to hold good all the way from the southern foot 
of the Arka-tagh to Nain Singh s group of crowded lakes. This circumstance is 
probably in some way connected w'ith the passage of the monsoons across the 
Tibetan highlands and the varying amounts of their precipitation which fall to the 
lot of the different mountain-ranges. I'hus, genetically considered, the lakes must 
be most numerous in the south, because it was in that quarter that the glaciation 
was most developed, and consequently the force which chiselled out the lake-basins 
must there have been most active and most effective. The farther you advance 
towards the north the less will have been the nutriment that the ice-bound ranges 
caught from the monsoons, and the smaller and fewer will have been the lakes. 
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Nevertheless even there it is noticeable, that they are especially numerous around 
the loftiest mountain systems. According to this theory' one would expect to find 
the greatest number of lakes in the extreme south, at the northern foot of the 
Himalaya, for it is precisely in that region that at the present day the rainfall is 
most abundant; but as a matter of fact, so far as our knowledge extends, the 
number of lakes in that part of the country would appear to be fairly small. But then we 
have to remember two other factors which come into play, and which we may fairly make 
answerabUi for this anomaly. The slope down from the northern foot of the Hima- 
laya to the valley of the Tsangpo is so considerable that the surface is not per sc 
adapted for the origination of lakes; and further, it may be assumed that the very 
presence of the river will have caused the disappearance of several of the neigh- 
bouring lakes through its filling them up itself either directly or indirectly with 
sediment. 

In what I have just said, I purposed merely to point out certain of the 
problems associated with the Tibetan lakes. For my ow'ii part, 1 am strongly per- 
suaded that our knowledge of them is all too slight to warrant us in drawing any 
general conclusions with regard to their formation, and it is my intention to do what 
I can to fill up the gaps in that defective knowledge. With that end in view it is 
in the highest degree desirable to explore as many as possible of the lakes of 
southern Tibet and through numerous soundings endeavour to ascertain their mor- 
phology, and by making exact levellings in the environs of several of them to seek 
to measure not only their varying degrees of desiccation, but also the different 
heights to which the old beach-lines reach up in the different localities. And if any 
at all hopeful attempt is to be rpade to solve the glacial problem, southern Tibet 
is of course the part of the country in which there exists the greatest prospect of 
obtaining useful results, for it is there that under all circumstances the glaciation 
will have bc*en most developed, as is indeed hinted by the number of Nain Singh^s 
groups of lakes. Yet even now I hope that Dr. Nils Ekholm will be able, from 
my journal of meteorological observations, to deduce some important and salient 
conclusions. As to the distribution of the rainfall over Tibet at the present day 
little or nothiifg is known. Up on the plateau the precipitation is relatively insigni- 
ficant. In that part of the country we encountered only a few rivers, and they are 
not large. The Pitelik-darja, Satschu-tsangpo, J^gju-rapga, the river emptying into 
the large salt lake (Camp XXXIII, 1900), and the Tsanger-schar are the greatest; 
but it is only during the melting of the snows in summer and during the rainy 
season of late summer that they swell to respectable dimensions. On the other 
hand tlie peripheral regions are incomparably richer in rainfall, and it is in them 
that the sources of several of the greatest rivers of Asia must be sought for, more 
especially in the east, south, and west. In the north, on the contrary, where we 
are too remote from the original fountain head of precipitation, namely the sea, 
the peripheral regions are relatively poorly supplied with rainfall, so that the rivers 
which originate there are rather small, pure »babies» as compared with those on 
the east, south, and west. The only large stream on the north is the Jarkent-darja, 
and it is so partly because its upper course runs through the highlands of Tibet 
whore they contract to their narrowest, and* partly becau.se its sources lie so far south. 
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that a relatively large percentage of the moisture of the Indian Ocean finds its 
way into them. 

In Chapter XXVII to XXXI V of the present volume I have given a general 
view of the characteristics of the physical geography of the Tibetan plateau in so 
far as they can be gleaned from the pages of the various explorers and travellers, 
and my object in doing so was to confinn by the documentary evidence of eye- 
witnesses the statements which I myself make about it. All die journeys ciuoted 
from traversed the same geographical region as my own journeys do, and the 
leading features of that region, the northern and central portions of d'ibet restricted 
tO' internal drainage, are pretty well known. All these travellers are unanimous in 
representing that highland region as on the whole a level fundamental ])lateau or 
socle, traversed by relatively low, flat mountain-ranges dis[)osed latitudinally, and 
greatly denuded and rounded. 'I'hey agree likewise in their descriptions of the 
intervening broad and shallow latitudinal valleys, .with their numerous undrained 
salt-lakes. They agree likewise in their descriptions of the usually soft and treache- 
rous ground that fills those valleys, ground which refuses to bear the weight of a 
caravan. This phenomenon as it exists in other parts of the world, especially in 
the mountainous districts of Scandinavia and in the I'alkland Islands, has been 
thoroughly and instructive!)' studied 1 j)' my countrymen, J. G. Andersson and 
R. Sernander. I'o their theories of »travelling grounds I shall hope to return again 
after I have myself studied the [)henomenon more closely in southern Tibet. In 
the pages of all the travellers quoted above we read the same descriptions of a 
very dead and desolate country, a highland desert, when'e edible grass is a great 
rarity, so much so that even the Tibetan nomads do not think it worth while to 
drive their flocks and herds thither. It is a monotonous country, where the self- 
same landscape scenes follow one another incessantly; the only diversities that 
present themselves as )^ou travel from north to south are the successive mountain- 
ranges that continue to rise up in front of you between the latitudinal valleys, 
mountain-ranges which in their broad features all resemble one another, are all 
equally bare and barren, are all eciually poorly equipped with hard rock. And 
when you travel from east to west or 7fite versa^ the only diversitiel you encounter 
are the fresh lakes you successively meet with on the road; but even they resemble 
one another, and are equally hopeless, equally monotonous, equally lifeless. The whole 
of this lofty central region may therefore be regarded as belonging to one single 
type of regional landscape, where similar climatic conditions have given rise to 
similar results, where the active agencies of denudation and sedimentar)' deposition 
have produced everywhere the same uniform surface forms, a stereotyped morpho- 
logy, cast everywhere in the selfsame mould. 

In the south the circumstances are different. I he shape of Nain Singh\s 
lakes alone suggests that the mountain-ranges are there built up with less regularity. 
They also lie closer together, are in general smaller, but at the same time much 
steeper, and abound in hard rock. Of this country we possess but the scantiest 
information, having no knowledge even of what its broad features are like. Within 
the very last year or two the extreme south of Tibet, L c* the valley of the 
Tsangpo, has been reconnoitred by the members of the English expedition; but the 
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whole of the extensive region between that valley and my route to Ladak is an 
absolute terra incognita,, and it is just in this broad gap between the central pla- 
teau and the valley of the Tsangpo that the forms intermediate between the two 
are to be found. The investigator who should therefore attempt to set forth the 
general architectural features of the Tibetan swelling would be certain to lose him- 
self in this very gap in guesses and theories devoid of all foundation. Rather than 
expose myself to such a risk, I have resolved to study that unknown region with 
my own eyes on the spot. It is only when this gap has been filled up and the 
white patches on our maps have given place to new groups of lakes and new 
mountain-ranges — which in consequence of their altitude exercise such a profound 
influence upon the distribution of the rainfall in central Tibet — and to new rivers — 
it is only then that the attempt to convey a faithful picture of the morphology of 
the Fibetan highlands, and to get to the bottom of the genetic causes of the 
existing surface forms, can be successfully carried out; for it is only then that the 
necessary material will be available and the necessary general view of the whole, 
without which it is impossible to write a physico-geographical monograph of any 
value. Under these circumstances therefore 1 prefer to postpone giving a general 
account of the country until after my return from the journey upon which I am now 
just about to start. I'he work which I shall then hope to be able to write may be 
regarded as the immediate continuation and completion of this which I herewith 
bring to a close. It is in this hope that I leave this last to the indulgent conside- 
ration of scientific geographers. 


THE END. 
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List of Abbreviations. 


m. = Bluff, 

lir. = Bridge. 

Brk. Brook. 

Bsn. “ Basin. 

Bt. Butte. 

Chi. = ('hannel. 

Cl. - Cliff 

Coil. >- Confluence. 

Csai. ■ Caravanserai. 
Ctry. -- (’ountry. 

Dist. — I)istrict. 

I)j)r. - I fejircssion. 
Dst. Desert. 

Kd. Tord. 

Fni. ~ Farm. 

Ft. = Fort. 

Fo. tr. = Forest tract. 
Fts, S3 Fortress. 
Gd.iiii,-- Gold-mine. 


G. lis. 

■ Guest-house. 

Gl. 

(.iiilly. 

Gl. a. 

Glacier-arm. 

(in. 

-- (lien. 

Gw. 

— (i.'iteway. 

Hd. 

-- Highland. 

HI. 

Hill. 

Ht. 

Hut. 

Id. 

- Island. 

Fa. 

Fake. 

Let. 

— Focal ity. 


— I.agoon. 

Msli. 

M.TT^^ll. 

Mt. 

- .Mountain. 

Mt.ch. 

-- Mountain chain. 

Mth. 

:: Mouth. 

Mt. ra. 

-- Mountain range. 

Mtry. 

" Monastery. 

Mts! 

— Mountains. 


O.-L 

== ()a<is. 

Ba. gr. 

- 1‘astiire groiir 

Bhc. 

- I’rotiiber.nce. 

Bk. 

Beak. 

Bl. 

- Blace. 

Bit. 

• Blateau. 

Bn. 

- Blain. 

Bo. 

Bool. 

I'rm. 

~ i*ro!iio?ilorv. 


I’lov. I'rovinciL 

Bs. Bass. 

Rg. - Kegiun. 


Kyc. 

Ridge. 

kil. = 

Rivulet , 

Riv. = 

River. 

Kiv.l.d.-' 

Kiver-hetl. 

Riv, hr.-- 

Rivei-hr.Tiich 

Ru. -- 

Ruin. 

Rvn. 

Ravine. 


Sd. 

- Send. 

Son. 

-- Sound. 

Sp. 

:: Spring. 

SI. 

Station. 

Si. hs. 

Slalion-liouse 

Stm. 

Stream. 

Stp. 

— Slepjie. 

d'lnp. 

- remple. 

I'll. 

■ rown. 

'I'r. 

'Ir.act. 

Trb. 

= TrilxL 

Vil. 

- Village. 

VI. 

= Valley. 

Vic. 

Volcano. 

Wl. 

-- Well. 

Wtc. 

= Watercourse. 


Abdal. Vil. Ill: 3, 254, 306, 320, 324 ff., 383, 
509; IV: 510. 

Abdulla-ustane kajnasi. Sp. Ill: 246. 

Abdur Rahman. Pa. gr. IV: 429-. 

Abu Bekr. ft. IV: 430. 

Addan-tso. La. IV: 33, 34, 95 (if., 100 ff., 124, 
228, 500 flf., 503, 543, 545, 577, 592, 598. 

Adong. Bl. IV: 198. 

Adschar-tughdi. Gn. IV: 436. 

Adschi-darja. Lg. The Bitter Sea. Ill: 1 1 6. 
Aghatscha-tschat. Gn. Ill: 192. 

Ajagh-kum-kbl. La. The Lower Sand Lake. Ill: 
6r, 63, 116, 176 ff., 188, 217 ff., 229, 260,343, 
413; IV: 5 10. 

Ajaghlik-tagh. Mts. Ill: 176, 189. 

.Ajajalik-tagh. Mts. 111:176,178,188,189. 
Ajghin-otak. VI. Ill: 193. 

Ajgin-utagnin-su. Stm. Ill: 177. 

Ajiklik. Rg. 111:32,272. 

Ajiklik-ilegbi. Stm. Ill: 270. 

Htdiu, JoMmty in Central Asia. IK 


Ajiklik-kol. La. 111:271. 

Ajik-kol. La. The Bear Lake. Ill: 32, 343. 
.\k-ajtu-tagh. Mt. ra. 'I'lie Range of the White 
Pass. Ill: 255. 

Akas-aghsi. Ht. IV: 436, 439. 

Ak;ito. Mt. HI: 353; 1 '^= ,SSo> 55 <j' 
Ak-atoning-.saj. VI. Ill: 267. 

Atito-mg. Mt. ra. HI: 23 ft'., 40, 43, 50, 51, 
62, 196 ft'.. 208, 226, 230, 245 ff., 255, 267, 272 
ft'., 277 ft., 290 ft., 302 ft., 306, 410, 418. 
Akato-tagh. Mt. ra. IV: 482, 555 ff., 563 ff., 579. 
Akin-lengcr. IV: 444. 

Ak-jar. Vil. Ill: 530. 

Akka-tagh. Mt. 111:72,73; IV: 508. 
Akka-taghning-su. Riv. HI: 176. 

Ak-modiir. Mt. Ill: 246. 

Aksii. Gn. Ill: 365, 369 ff., 385. 

Aksa. Gn. Ill: 363. 

Aksu. IV: 417, 418. 

Ak-tasch. The White Stone. IV: 409, 420. 
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Ak-tschoka. On. 111:47,214. 

Ak‘tschoka-aj'lusc. Col. Ill: 47 i 4 ^- 
Alak'iior-gol. Stm. IV: 449. 

Alang-gol. IV: 559. 

Alang-nor. Stiii. 1 \': 449- 

Alan-tsangj>o. Riv. IV: 34, 36, 76, 82, 98, 100. 
Ala*sdian. IV: 453. 

Aldi Tagh. Mts. 'I'lie Anterior Moiinlains. IV: 

548- 

Aldy Tagh. Mts. I\ : 548. 

Alialikning tagh. Mt. ra. 111:420,421. 
Ali-alik-tagh. Mt. 'Ehe MouiUain where Ah 
Hunted. Ill: 189. 

Alim Baj-saj. Gn. 111:31,32. 

Ali Naslir. IV: 430. 

Alka-tasch. Gn. IV: 439. 

Altijn-gol. Riv. IV: 479. 

Altin-tagh. Mt. ra. IV: 480 tT. 

Altschi-sainba. PI. IV: 364. 

Altyn Tagh. Mt. Ill: 62, 338. 

Altyn tagh. Mt. ch. IV: 499, 504. 

Altyn-tagh. Mt. ra. IV: 548. 

Altmisch-bulak. Sp. Ill: 316. 

Altun Range. Mt. ra. 111:62. 

Alung-gangri, Mt. 111:216,545,579. 
Ambal-aschkan. Mt. ra. 111:51,213. 
Ambal-aso.hkan-davan. Ps. Ill: 58, 200, 213, 219, 


260. 

Ainban Aehkan. Ps. IV: 510. 

Arnban-aschkan. Ps- Where the Amiran Crossed 
over. Ill: 213, 214, 229; IV: 558, 

Ainban aschkan-ilavan. Ps. JH: (10,61. 
i^iulo. Rg. Ill: 521 ; IV: 232. 

Amdo-motschu. Hist. Ill: 516. 

Amdo ts’o-nak. Dist. 1 \’: 465. 

A ml ling. Gn. IV: 187. 

Amne-matschin. Mt. IV: 481. 

Amrik-va. Dist. IV: 137. 

Amtim-ula. Mt. ra. IV: 455. 

Amur. Mt. ra. IV: 158. 

Anambar. Rg. Ill: 19, 313 ff-, 326, 359 . 3 ^ 3 . 37 '- 
Anainbaniin-eken-<lavan. Ps. HI: 335. 
Ananibaruin-gol. Riv. HI: 1 8, 306, 320 ff., 330 ff., 
361,381 lb, 385; IV: 551. 

Anaml)ariiin-k6tel. P.s. HI: 335. 

Anambaruin iila. Mt. HI: 251, 257, 265, 325 ff., 
330 ff., 346 ff., 351 ff., 360 ff., 370 ff., 382 ft., 384; 


IV: 138, 55 C 554 If. 

Andscha-ofo. Riv. Andscha’s p:arthen Hill. 


HI: 


Anembanila. Mt. Ill: 325- 
Angkl koul. IV; 504. 

Angijr-daktschin. Ps. IV; 451, 453. 
Angir-tak.schia. Ps. IV: 457. 

Angir takshia. IV; 461. 

Angirtakshia. Mt. ra. I\':47i. 

Ara-jangal. Vil. IV: 440. 

Aral. La. IV: 598. 

Ara-tagh. Mt. 'The Middle Range. HI: 44, 4^ 
ff., 52, 214, 258 ff.; IV: 558 ff., 563 ft'., 579 - 
Ara-tiinesing. Gn. 111:372. 

Arkarlik. Sp. IH: 19. 

Arkarlik-davan. Ps. Ill: 17. 


Arkarlik-saj. Gn. Ill: 328 ff. 

Arka-tagh. Mt. ra. The Backbone Mountains or 
the Farther or Remoter Mountains. HI: 30, 
49, 56, 63,67 ft'., 71 ff., 75, 77 i 79 t 81, 90, ii 5 » 

1 17, 156, 164 ff., 175 ft'., 182, 196, 217, 224, 289. 
Arka-tagh. Mt. HI: 414, 4^6, 421,423,425,14., 
4^4 ff., 440, 448, 456, 462, 473, 475, 483.ffM 
494, 512, 529, 538 ff., 544 ff.. 549i 552, 553. 
555 ff- 567^ 568, 570, 574, 575; 43^ ^38, 147. 

343i 457i 4^7^ 483^ 494 ff-i 5^2 ft'., 508, 544, 547 
ib, 557. 559 ff-, 567, 570 ff- 574 ff-, 579 ff*, 584 
ft-., 588 lb, 596, 604 ff. 

Arka tagh. Mt. ch. IV: 499, 500. 
Arka-taghning-su. Riv. HI: 176,178. 

Arkka-tagh. Mt. Ill: 73. 

A-rou-ts’o. La. IV: 503. 

Arpa-saj. Riv. bd. Ill: 10. 

Arport-tso. La. IV: 590. 

Artisch. Dist. IV: 478. 

Am Cho. La. 1X^:232,514,516,522. 

Am-gangri. IV: 575. 

Ampdol. Mt. IV: 242. 

Am Tso. La. IV: 520. 

Aru-tso. La. IV: 232, 516, 521 ff., 589 fb, 601. 
Asghan-bulak. Sp. 'The Spring of the Wild Brier. 
HI: 395. 

Asghanlik. Riv. bd. IH: 4, 9, 255 ft. 

Assam. IV: 529. 

Astcrabad. 'Pn. IH: 504; IV: 534. 

Astin-buktdj. Gn. 111:240,253. 

Astin-lagh. Mts. The Lower Mountains. HI: 

4 fb, 14, 16 fb, 21 fb, 26 fb, 29, 31, 40, 50 fb, 62, 
So, 93, 138, 200, 241 tb, 245, 251 ft'., 255 ff., 265, 
273,275,278, 288 fb, 294, 296,300 ft., 304 ft., 313 
ff., 323, 326 ft'., 331, 336, 338, 353, 384 (f.. 389, 
39 L 893 , 305 , 397 , 399 ff-, 4o6, 4* L 495 » 538 ff, 
544; IV: 138, 475, 483, 539 , 547 »*, 554 ff-, 5^3 
fb, 579. 

Astun-tagh. Mt. The Lower Mountains. Ill: 

62. 

At-alghan. Gn. The Shot Horse. HI: 201, 202, 
2 14, 230 ff., 258, 260. 

At-atghan-kajir. VI. IH: 260. 

Atak Habsert^ mengkii. Pk. IV: 461. 

At-atghan. Stm. IV: 482. 

Atchyk koul. La. IV: 503. 

Atisch. Ps. IV: 549. 

Atlasch-su. Riv. HI: 255. 

Atschan. Rg. HI: 530. 

Atschik. Gn. IV: 439. 

Atschik-biilak. Gn. and sp. 111:327. 

.Atschik-kol. Mn. ra. 111:229; lV:482ff. 
Atschik-kol. La. Ill: 63, 168 ff., 180 ff., 187, 417, 
420, 425, 428, 544; IV: 549, 557 ff-, 589* 
Atschik-kdlning-kojasi. Riv. HI: 176, 177. 

Atschik-kuduk. Sp. 111:359,375* 

Atschik-su. Gn. HI: 253, 328. 

At-to-davan. Ps. IV: 552. 

Avras. Os. Ill: 9, 49, 5 L 251 ff., 254, 257. 
Avras-bulak. Sp. Ill: 252. 

Avras-davan. Ps. Ill: 49, 5®* 7 ^* 

Avras-saj. Gn. 111:255,256. 
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Baga-tsdclemin-nor. La. Ill: 344. 
Baga-'Esajdamin-nor. La. Ill: 344. 
Bagan-tsoban-davai:. Ps. Ill: 576. 
Bagaii-tsohan-gol. Gn. Ill: 576. 
Bagha-chalting-gol. Riv. 111:341. 

Bagha Nairin. Rg. Ill: 341. 

Bagha-siirtang-nor. La. 111:341. 

Bagha- Sirtin-nor. La. 111:341. 

Baghlar. Vil. IV: 440. 

Bagh rasch -kol . I .a . 1 V : 3 1 3 . 

Bagh-tokaj. Os. Ill: 60, 61, 202 ff., 211 ff., 230, 
249 ff., 270, 389; IV: 482. 

Bagma-didschi. PI. IV; 216. 

Bahan-tang. Rg. IV: 366. 

Bajan-chara-iila. Ml. ra. IV: 449, 452. 
Bajan-gol. Chi. 111:298; IV; 449,453. 
Bajaii-kara-iila. Mt. ra. IV": 47(). 

Bajin-gol. Riv. 111: 578; IV: 559. 

Baksiim-bulak. S|). IV: 418. 

Bal. On. IV: 277 t'f., 290, 308, 521. 
Balduin-dordschi. Mt. IV: 453. 

Balgunto. Rg. Ill: 33. 

Baltal. Gn. in:35K 
Baltal. St. hs. 1^^:377, 379. 

Balti-pulu. Gn. IV: 415. 

Bamburtschi-to. Gn. Ill: 576. 

Bandscha. Gn. 111:383. 

Barangtsa. I\’:4i7ft'. 

Barik-marlak. Bl. IV: 242. 

Barik-mar-tavo. Dist. IV: 241. 

Barung. Rg. IV: 142. 

Barun-niachaj-nor. La. 'J'he Southern Lake of 
Machaj. Ill: 343. 

Banm-sasak. IV: 474. 

Basch-balghun. Rvn. 111:31,32. 

Ba.S(:h-l)alghun l)ulak. Sp. Ill: 257. 

Basch-jol. Gn. HI: 16, 20 ff., 24 1 , 25 1, 300, 307 
If., 316; IV: 552. 

Basch-kantst hi. Vil. IV: 440. 

Basrh-kuin-kdl. La. 111:63,220,261, 343; IV: 201. 
Basch-kiirghan. Kii. Ill: 14, 16 ff., 251, 307, 316, 
323, .^27: IV: 5 S<- 
Basch-lenger. Vil. IV: 443. 

Basch-malghun. Rg. Ill: 192 ff., 20 3, 2 14, 270. 
Baskak. Vil. IV: 440. 

Batang. IV: 471, 498, 

Batsa-singi. I.a. IV: 216, 217, 219 ff. 
Batu-gantu-gol. Stm. 111:51,301. 

Bel. Dist. Ill: 33, 272. 

Bel-kiun. IV: 444. 

Be-schui-tschuen-tsa. Gn. I'he White Water 
Spring. Ill; 363, 369. 

Besgo. Vil. IV: 364, 366. 

Besimennij. Mt. ra. The Nameless. 111:51. 
Bigdo. Rg. IV: 109. 

Biji. Sp. IV: 103. 

Bilaulik-saj. Dist. 'Fhe Grindstone Glen. Ill: 

.* 5 V 

Bilaylik-say. Dist. Ill: 251. 

Bilejlik-saj. Gn. 111:328. 

Bing-go. Gn. Ill: 380, 386. 

Binguin-gol. Riv. Ill; 370. 

Binocle. La. IV: 496. 


Bin. Sp. IV: 120. 

Bisch-arik. IV^: 444. 

Blue river. Riv. 1X^:449,450,452,479. 

Bodl)a. IV: 405. 

Bogar-dscliaringo. Ctry. 1\'; 38. 

Boghan-otak. Stm. Ill; 25S, 272. 

Boghan-ottok. Sp. Ill: 33. 

Boghan-utsclui. 'Pr. Ill: 32. 

Bogtsang-lsangpo. Riv. 1\ : 105, 107 ff., 126, 
> 32 » 504 , 545 - 

Bokalik. Gd. mi. Ill: 51, 185, i<»8, 201. 

Bokalik. VI. l\:5io. 

Bf)kalik-tagh. Mt. ra. I\': 457. 

Hoinb;j. Dist. IV: 142. 

Bonds<:hing-l>:djtsa tso. I. a. IV: r84, 185. 
Bondsihing-tso. J.:i. IV: 1 S5 ff., 189. 
Bondschin-tso. l.a. IV: 590. 

Bontsa. Mt, III: 521. 

Bonvalot. Ps. I\':5 76. 

Bo-jigde. Stp. IV: 443. 

Boni-dscluingdsching. Rg. Ill: 342. 

Boraguin-gol. La. Ill; 340, 342. 

Bostan-toghrak. Riv. 111:10, 362; IV; 541^, 
Bos-tschat. (in. IV : 430, 431. 

Boulak-bachi. VJ. 111:251 ff. 

Boul-ts’o. La. IV: 503. 

Boul-tso. La. IV: 591. 

Boum-tso. l.a. IV^: 591. 

Bourbentso. La. 1 \': 498. 

Bourstf-tso. La. I\':5 <h. 

Brahmaputra. Riv. Ill: 97, 473, 512; IV: 123, 
147, 184, 246, 419, 471, 473, 502, 529 ff., 533, 
5797 595 - 

Brahmaputra. Riv. IV: 512. 

Buchain-gol. Riv. Ill: 5 78. 

Buhutu. IV': 455. 

Bujra-kent. Os. and riv. IV: 444. 

Hujra-kbnasi. IV: 444. 

Buka-rnagiui. Mt. ra. I\’: 574, 580. 

Buksango. N il. and l)r. IV: 444. 

Buklaning-aghsi. (in. Ill: 14. 

Buktdj. Ill: 240, 253. 

Biiktbj-saj. Gn. Ill: 238, 23(). 

Buklu. Gn. Ill: 14. 

Bulak. Sp. Ill: 27. 

Bulak-l)aschi. Sp. ami VI. Ill: 54, 61 ft'., 66, 72, 
251 ft'., 259, 536. 

Bui Cho. i.a. ■ IV: 514. 

Hulundsir-gol. Riv. Ill: 19. 

Biilungir-gol. Chi. HI: 298. 

Bulungir-nor. La. HI: 340 ff., 343, 346. 

Bum Cho. La. IV: 228, 233. 

Biimsa. Mt. IV: 452. 

Bum Tso. La. IV: 520. 

Bum -tso. La. IV: 590. 

Burchan-Budha. Mt. ra. IV: 448 ft'., 451, 481. 
Burben-tso. La. IV: 4 98, 591. 

Burma. IV: 5^5» 529- 
Buschlang. Gn. IV: 439. 

Caspian Sea. La. HI; 116, 504. 

Celebes. Id. IV: 528. 

Chabuk. IV: 511. 
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Chabuk Zinga. IV: 511. 

Chaga Namgha. Sp. 111:341. 

Chaidam. Ctry. IV: 471. 

»Cbaine de Crevaux#. Mt. ra. IV; 569. 

*Chaine des Volcans». Mt. ra. IV: 573. 

'»Chaine du Kilian». Mt. t.h. IV’: 548. 

Chal-saj. Mt. Ill: 60, 61. 

Chaltaning-saji. (in. Ill: 14, 15. 

Chalting-gol. l.a. Ill: 340 tL, 343. 
Chaltinguin-gol. La. 1.11:340. 

Chal-tiiscbkiin. Gn. IV:- 426. 

Champa. Dist. IV: 21S. 

Chan-ambal. VI. HI: 19. 

('haneka. IV: 440. 

Chang. Ctry. IV: 515. 

Changa. Fm. IV: 3.S4. 

Chang* chcnino. (in. IV: 401. 

Chang-cho-tso. La. IV: 591. 

Changpa. IV’: 512, 

Chang-tang. Pit. The Northern Plain. IV; 470, 

471 . 

Chang Pang ch’ii. Kiv. I\^: 466. 
('■.haptschik-iilan-inuren. Kiv, IV: 451. 
Chara-kdtel. Ps. 111:385,578; 

Chara-nor. La. Ill: 578. 

Chara-tschiloto. (Hi. The Plack Stony District. 

IIP. 370. 385- 

Chara-udsur. Rg. Ill: 383. a 

(!hara-usu. Riv. IV: 452. 

Charemaru, Pk, IV: 509. 

Chargat Cho. La. IV^: 84, 97, 98, 500. 
Chargoldschin-iila. Mt. tr. Ill: 344. 

Chargut Cho. La. IV: 84, 98, 99. 

(Jharsa. Mt. IV: 481. 

Chatin*san. Riv. IV’: 4S1. 

Che-go. Gn. Ill: 383. 

Cherchen. IV: 509. 

Chianiang-lay. Mt. 111:63,251. 

Chiamdo Chu. Riv. IV: 471. 

Chib chang Is’o. La. IV: 464. 

Chikut Cho. I , a. IV’: 99. 

Chiman Bashkul. La. Ill: 62. 

Chiman Plain. VI. .111:62. 

(Jhiman-Tagh. Mt. ra. Ill: 63. 

Chiman 'Pagh. Mt. Ill: 252. 

Chimen 'Pagh Range. Mt. ra. Ill: 62. 

China. Ctry. IV: 431, 453, 480, 497, 515. 
C"hoang-tsO“va. Ps. Ill: 386. 
Choang*tso-vaguin-sala. Gn. Ill: 386. . 
Chodscha-schukur. Gn. 111:19,328 ft'. 

Chokiir Pass. Ps. W: 550. 

Cholustan-gol. Kit. Ill: 379. 

Cholustin-su. Kit. HI: 379. 

Chong Kum Kill. La. IV: 510. 

Choptschik. Rg. HI: 379. 

( 2 hotan. Tn. HI: 10, 306; IV: 401 , 475 ft". 
Chotan-darja. Kiv. IV: 441, 475, 582. 
Chujlun-nor. La. 111:341ft'. 

Chu Ma. Riv. IV: 490. 

Chiunar. Riv. IV: 490. 

Chu Mar. Riv. IV: 472. 

Ch’u-mar. Stm. IV^: 456 ff. 

Ch’umarin varon sala. Riv. br. IV: 456. 


Churmi. Dist. IV: 102. 

Churtse. PI. IV: 331. 

5>Col du Vent». Mt. IV: 561. 

Col Koiik Boiiyan. IV; 548. 

Columbus. Mt. ra. HI: 188, 193. 

Columbus chain. Mt. ch. IV: 481, 482. 
Columbus Mountains. Mt. oh. IV: 481. 
Columbus Range. Mt. ra. HI: 51. 

Columbus range. Mt. ra. IV: 483. 

Dabhing. Vil. IV: 354. 

Dabso. Sp. HI: 272. 

Dadap-tso. I. a. * IV: 191 ff., 196 ft'., 199. 

Dadim. Dist. IV: 150. 

Dagdi. Dist. IV: 103. 

Dagdsclui. Mt. ra. IV: 223. 

Dag-nagbo. lit. IV: 390. 

Dagre. Mt. IV; 198. 

Dagtse-tso. La. IV: 104 fif., 114, 119, 125, 545, 

5771592.598* 

Dahling. Dist. IV: 102. 

Dakdong Chdkil. Msh. IV:5ii. 

Dalai-kiirghan. Gn. HI: 183, 529 ff., 533. 
Dalai-kurghan-art. Ps. 111:531,550,552. 
Da-le-go. Gn. HI: 379. 

Dalung. Rg. 111:33. 

Dam l.a-rkang la. Riv. IV: 505. 

Dandur. Prm. IV: 212. 

Danger. Mt. IV: 38. 

Dang la. Mt. ch. IV: 461 fif., 466. 

Ddngla. Mt. ra. IV; 471. 

Dang la tolh’a. Pk. The Head of the Dang la. 
IV: 462. 

Dtingrd Jiim Cho. La. IV: 512. 

D.'ingra-jum-tso. La. IV: T03, 116 ff., 579, 590, 
599 * 

Ddngrd Yum Cho. La. 1X^512, 

Danguin-gol. Riv. Ill: 358. 

Danse. PI. IV: 216. 

Dapsang. Ps. IV: 415. 

Darchendo. IV: 471. 

Dargin. Mts. IV: 158. 
parsang-garmo. Gn. IV: 400. 

Daru-tso. La. IV: 103. 

Daschi-kol. La. I\^: 552. 

Dasch-kbl. IV: 549. 

Dava-go. Gn. HI: 380. 

Davane-tay. Tr. 111:251. 

I )avan-tc ve. ' I'r. HI: 251, 253 ff. 

Davasun-gol. Riv. HI: 342. 

Davato. Fs. Ill: 342, 346, 360, 362 ff., 374 i 3 * 5 - 
Davoto. Gn. 111:360,362. 
l)^ Cherik. PI. IV: 99. 

Dembe-tsare. Mt. ra. IV: 2 14. 

Dd Namriu Dist. IV: 99. 

Denganlunba. Rg. HI: 33. 

De Rhins. P.s. IV: 576. 

Detsche-la. P.s. IV: 221 ff., 

Detsche-tso. La. IV; 221, 225. 

Devusang. Dist. IV: 121, 124. 

Diebu. Riv. IV: 471. 

Di Chu. Riv. IV: 472. 

Dihong. Riv. IV; 529. 
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Dijnsij'obo. IV: 451 . 

Dij-tschii. Kiv. IV: 440 , 474 , 

Dimen-alik. Rg. Ill: 192 IT., 2 14 , 408 . 

Dimna-lik. Rg. Ill: 193 . 

Ditschii. Riv. IV: 479 . 

Di-tschu. Riv. IV: 480 . 

‘Djahan-say. Br. 111 : 251 . 

Djap-tso. La. IV: 590 . 

Do. Vil. IV: 3 ^ 5 . 

Doha. Bl. IV: 78 . 

Dobsa. Go. Ill: 34 . 

Dojka. On. IV: 187. 

Dole-biilnk. Sp. 111 : 329 . 
l)olc-bulak-saj. Gn. Ill: 328 . 

Dollu-tschuga. Bl. IV: 226 . 

Donchur. 'Bn. 1 1 1: 34 1 , 345 . 

Don-saj. Gn. Ill: 193 . 

Donzho. IV: 347 . 

Donzho Lhato. IV’: 347 . 

Dorat-bi. Mts. I\^: 4 i 5 . 

Dbrold.sche. Bs. .and Ctry. Ill: 33 <S. 

I )o-.san-tsa. Bll, 111 : 381 . 

Dovalik. Vil. IV: 440 . 

I )ra». Riv. I V: 3 7 o ff. , 403 . 

Dras. Vil. IV': 372 . 

Drt?ch’ii. Riv. iV: 459 . 

Dnigub. Vil. IV; 34 .S, 350 fif., 354 , 36 1 , 383 . 
Dschadung. IV: 4 k;. 

D.schaga-tsangpo. Riv. IV: 72 . 

Dschaghduiig. IV: 4 r 9 . 

Dschagijr-gol. Riv, IV: 474 . 

Dschagtag. Rg. iV: 348 . 
l).s('hagtak-goinpn. Mtry. IV: 354 . 

Dschahan-saj. Hvk. HI: 25 r IT., 255 IT., 4 1 o; IV: 

549 ff- 

D.schallok. IV': 530 . 

D.srhnlok. Bl. 111 : 521 . 

D.schan-bulak. Sp. Ill: 19 , 255 ff. 

Dsr.handin-tso. La. IV: 136 . 

Dschanga. Vil. IV: 356 . 

Dschaiiok. Ctry. IV: 140 . 

I).schan.sung. Rg. IV: 14 . 

Ibscharing-nur. La. IV: 475 , 559 . 

Dschilolo. Id. IV: 528 . 

Dschimrc. Vil. and tmp. IV: 354 , 355 , 361 , 386 , 
418 . 

Dschimre-gompa, Mtry. IV: 355 . 

Dschinri. Bk. Ill: 50 , 52 , 72 . 
l)schin-ri. Mt. IV: 481 . 

D.schivu-tsaga. Di.st. IV^: 158 , 173 ff., 177 . 180 , 
Dscho-bulak. Sp. ill: iq, 323 , 327 IT. 
Dschog'tsom. Rg. IV: 223 . 

Dschong-duntsa. Gn. lU: 367 ff., 375 , 385 . 
pschova. Tmp. IV: 350 . 
rischung-tsang. Riv. IV: 142 . 

D.schurcha. Rg. Ill: 33. 

Dschurek-tasch. Rg. Ill: 33. 

Dsukha. Mt. ra. IV: 481. 

Dsun inachaj-nor. La. The Northern Lake of 
Machaj. Ill: 343. 

D.sun-sasak. Rg. 1^:471,473. 

Dugdschu-tiirpab. Sp. IV: 174. 

Dulan-kit. Tmp. HI: 578. 


Diimo-tso. L.a. IV: 526. 

Duniphu. Riv. IV: 512. 

Duni'tso. La. 'Bhe Devil’s Luke. IV: 528. 
Diiinu-tso. La. IV': 526. 

Dnnde-halga. Rd. 111: 382, 385. 

Diindu-biiliik. Sp. 111:349,352. 

Diiiidn-gol. Riv. 'The Middle River, 111:363. 
Diing-b.agh. Vil. IV: 440. 

Diing-bure. Mis. l\': 450 (T., 467, 48.1, 

Dungbure. Mt. ra. IV'; 572 IT, 580. 

Dungbiird. Mt. ra. IV': 458, 459. 

Dung-ga. Gn. IV';22i. 

Diinglik. VM. IH: 3 ff., 9 ff., 209, 273. 

Diingluk. VVl. Rg. Ill: 256. 

Dungluk'kuduk. \V 1 . 111:255,256. 

Dung“saj. Gn. Ill: 33, 37 ff., 42 if., 193, 214. 
Dungtsang-tsangjx). Riv. IV: 134, 139, 142. 
Dung'tseheke. V’il. IV: 440 ff. 

Diint.sa. Gn. 111:355,356. 

Diinzan-sanpo. Riv. IV’: 134. 

Diiplei.x. Mt. r:i. IV': 4()7. 

Durgub. IV: 390, 391, 397 ff, 407. 

Durgiil. IV^: 391. 

Diirtse. Mt. rn. 1 \': 223. 

Dii-schu. Riv. IV': 449. 

Dykbulak. Riv. IV': 474. 

Dzuha-ula. Mts. IV': 456. 

Dzurken nia nor. La. IV': 462, 467, 470. 

Eken Habsere. IV': 462. 

Eken-schirik. Dist. 'Bhc Grass of the Spring. 
HI: 343, 346. 

Klesu-nor. I.a. Sand lake. IV: 457. 
Krenak-lschimo. Rgc. IV: 124, 126, 129, 131, 
LLl- 

K r Nascr . M a . 1 V’ ; 4 2 (> , 4 3 o . 

Kr-to-schui. Riv. bd. HI: 380 ff. 
Kr-to-.S(:huiguin-gol. Bs. HI: 386. 
F>*to-sduii-ts:i-le. Gn. Ill: 3S6. 

Kski-t.sehiinen. Dist. The Bad Bastnre-Grounds. 

HI: 33. 

Fcriier. Ml. IV^: 494. 

Kleuve Bleu, Riv. IV: 505. 

Fotn-la. Bs, IV'^: 368, 369. 

Gagangan, Vil. IV': 379. 

(Jalaring-tso. La. IV': 579. 

Galik-tartaii. Gn. ’ IV’:405. 

Galt.scr. Rg. IV': 223. 

(iamschung. Bl. IV': 242. 

Ganderbal. \H1. IV: 379. 

Gamisehuluk. Gn» HI: 31, 32, 214, 261. 

Gandschuhik-baschi-davan. Bs. Ill: 261. 
Gandschiiluk-saj. (In. IH: 207, 261. 

Ganges. Riv. IV^: 473, 529. 

Gang-go. Gn. in: 373 > 37 ^- 
Gangi-gamo. Mt.s. IV: 124. 

Gangri-tsesuin. Mt. ra. IV’: 235. 

Gar. Bl. IV: 3 2 4, 325. 

Cardang. Prm. IV: 300, 30 !. 

Gargethol. PI. IV’: 218. 

Garinga Chain. Mt. ch. IV: 481. 
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Garinga-iila. Mt. ra. IV: 481. 

Oaring Cho. La. IV: 39, 78, 98, 500. 

Oaring Tso. l.a. TV: 78. 

OartscTii-sangi. Riv. Ill: 508, 512, 521 fT. 
Oarvi-tse. Mt. ra. IV: 181. 

Gaschun-gol. On. Ill: 379. 

Oasgii-aghsi. PI. IV: 434. 

Oatij'dschu. Pk. IV: 480. 

Oa-tschuen. Ps. HI: 386. 

>Gde Riviere (gelee)> Riv. IV: 498. 

Oegha. PI. IV: 21 8. 

Oen-deng. Csai. HI: 19. 

Oerein. Let. IV: 434. 

Ohas. La. 111:272,353; IV; 482. 

Glias-kdl. La. Ill: 33, 40^ ^ 57 . 261, 265 IL, 275, 
287, 295, 306, 343, 418; IV: 556, 589. 

Ohaslik. Rg. HI: 200, 208, 236, 258; IV: 482. 
Ghas-nor. l.a. Ill: 29 ft., 34, 266. , 

Ghas-mir. La. HI: 196, 207 ff., 230, 272. 
Ghal-saj. On. 111:192,214. 

Ghaza-aghsi. IV: 434. 

Ghischa. Rg. 111:196,197,410,411. 
GliodschaTtang. On. Ill: 338. 

Ghopur-alik. Ps. Ill: 237 ff., 249 ff., 255; IV: 

555 ff- 

Ghiidatsche. Vil. HI: 530. 

Ghuldurghotsch. Gn. IV: 436. 

Ghuletschen. S]), III: 328. 

Ghuletscben-bulak. Sp. Ill: 327. 

Ghiilmet-saj. Gn, HI: 406, 407. 

Ghultscha-davan. Ps. I\^: 55.6, 557. 

Ghuma. Os. 1X^:441,443. 

Girki. Ctry. IV: 158. 

Gilan. IV: 534. 

Gilgit. IV: 478. 

Gobi. Dst. Ill: 22, 209, 265, 300, 3161^,326, 
335^ 357. 3721 383 ffd IV: 22 1, 475. 

Godschii. List. IV: 146. 

Gogin-gila. HI. IV: 216. 

Gogtse. HI. IV: 232. 

Gon-dschiina. Rg. 111:508; IV: 534. 

Gonggak. Rg. 111:521. 

Gono. Ps. IV: 455. 

Goring-la. IV: 507. 

Go-sehili. Mt. ra. IV: 481. 

Go-tsche. Riv. bd. HI: 382. 

Govi, Dst. HI: 265. 

Gougourtlouk. IV: 503. 

Griitsch-karlik. Gn. 1 \^: 429. 

Guilvet Chiman. Mt. ra. 111:63,251. 
Guletschen. Gn. HI: 19. 

Glint. Vil. IV: 379. 

Gurbii'giindsuga. Mt. ra. IV: 453, 481. 
Gurbu-nadschi. Mts. IV: 449. 

Gurbu-naidschi. Mt. IV: 481. 

Gurbii-najdschi. Mt. ch. IV: 453. 

Gurvun-tang. Rg. HI: 347. 

Gydkharma. Mts. IV: 5 12. 

Gyangtse. IV: 525. 

Gyantse. IV: 534. 

Gya ring tso. I.a. IV: 500, 501. 

Gya-ring ts’o. l.a. IV: 503. 

Gyou tschou. Riv. IV: 504. 


Hadsebnr. Rg. Ill: 301. 

HadscTiar-tsacha. Rg. III:3 ot. 

Hadschir. Rg. HI: 51. 

Hadschugd. Gn. HI: 328. 

Hadschiighu. Gn. HI: 328. 

Hajir. IV: 461. 

llaliin-baj. Gn. 111:214,261. 

Halim Haj-.‘<aj“kunasi. Gn. 'I'he Southern (Hen 
of Halim Haj. Gn. HI: 260. 

Halim Baj-sajning-davani. Ps. 111:260,261. 
Halmabrera. Id. IV: 528. 

Halting-gol. La. HI: 340. 

Hama-gol. Riv. HI: 370, 385. 

Hangeit-kbl. L:i. IV: 549, 552. 

IlangToo. PI. IX: 3 <^ 7 - 

Haramiik-liirumak. Mt. ra. HI: 508. 

Harato. W. HI: 576. 

Harc-sadschir. Let. IV: 205. 

Harschu. PI. IV: 206, 207, 211,213. 

Harsebii. La. IV: 209, 21 1, 212, 219. 

Haschaklik. Riv. and VI. HI: 254, 255, 402 ff., 

407* 530- 

Hassan Hughra Padscbahiin. Vil. IV: 443. 

Hemi. Tm}). and Vil. IV: 356, 3S3 ff., 385. 
Himalaya. Mts. HI: 97, 448, 473, 484; IV: 109, 

123, 147, 181, 3I7,447»45L467»499»5i 5^528 
ff., 532, 541, 545 ff-» 553 i 595 ff-> ^05 ff- 
Hindu-kuseb. Mts. IV: 605. 

Hipti. Gn. IV: 366. 

Hissik Chdkd. IV: 511. 

Hissik Chaka. La. IV: 218. 

H 1 an gt.scb u . B r . I V : 3 6 7 . 

Hoang'ho. Riv. IV: 47 i , 473, 479 - 
Hodschane-kbtel. Ps. HI: 385. 

Hdjte-kovvo. (Jtry. Farther Hank. Ill: 340. 
Ildjte-ovo. Obo. HI: 340, 343. 

Hdjte-sala. Rg. HI: 386. 

Hollustii. St. IH: 19. 

Holosetagh. Rg. HI: 379. 

Holuin-gol. Riv. HI: 340 ff., 342 It., 578. 

ITolustii. Gn. 111:375,379. 

Holustaj. Gn. HI: 379. 

Hong-lu-gu. ( 4 n. HI: 385. 

Hor. Ctry. IV: 512. 

Horpats’o. La. IV: 503. 

Horpa-tso. La. IV: 589, 590, 593. 

Hold Sangpo. Riv. IV: 98. 

Hota Sangpo. Riv. IV: 512. 

Hu-du-so. List. HI: 385. 

Humlioldt. Mt. ra. IV: 552. 

Humboldt Mountains. Mts. IH:34i. 
Hundiilung-ussii. Sp. HI: 338. 

Hunglugbu. Os. Ill: 7, 8. 

Hunglughu-darja. Rit. HI; 7. 

Hun-to-jor. Mt. Ill: 383. 

Hun-tschan. Gn. IH: 301. 

Hun-tschan-saj. Gn. 111:328. 
Huntsovagum^kdlel. Ps. Ill: 386, 
Hun-tu-lschuen-tsa. Brk. The Red Spring. Ill: 
360. 

Huping Tso, La. IV: 519. 

Hurmi-tsava. Rg. IV; 242. 

Hwang-ho. Riv. Ill: 97 ; IV: 450, 474 ff. 
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Iche-Tsajclainin-nor. l.a. HI: 344. 

Ighis-tasch, IV: 443. 

IgO'jempen. Gn. Une Wall. 111: 363, 376. 
Ike-ergeto. Gn. Ill: 363. 

Ike-slirtilng-nor. La. 111:341. 

Ike-sato. Gn. Ill: 363. 

Ike-Sirtin-nor. l.a. 111:341. 

Ike-tsademin-nor. La. Ill: 344. 

Ike-tsohan-ciavan. Ps. 111:574,575. 
Ike-tsohan-gol. Gn. Ill: 192,578; IV: 559. 
Ike-tsohan-namen. Gn. Ill: 573 ff. 
Ikhin-gasin-khorgu. Pk. Ill: 50. 

Ile-tasch. IV: 443. 

Illung. PI. IV: 336. 

Iltschi. Tn. IV: 476. 

Hung. PI. IV: 336. 

Ilve-tschimen. Mt. Ill: 25, 27 ff., 63, 188, I94, 
196, 198 ff., 230, 238 ff., 245, 250 ff., 255, 288, 
300; IV: 482. 

India. IV: 359 ’ 3 ^>L 3 ^ 8 , 407* 4i8, 421 ff., 427, 475 ^ 
477 ff*. 5151 525. 529 » 532 j 534 * 

Indus. Riv. Ill: 97,473, 512; IV: 246, 252, 257, 
307. 343 . 345. 355 ff- 363 ff., 383 ff- 399 , 405, 
473, 502, 505, 533, 547, 575, 579, 582, 596, 600. 
Inek-akkan. Gn. HI: 214. 

Intschka-saj. Riv. -bed. HI: 33, 

Irawadi. Riv. 111:97; IV: 471. 

Irkeschtain. IV; 417. 

Isiingiln. Vil. HI: 530. 

Iscliak-kaschtl. Mt. HI: 60, 61. 

Iskender-ajtiisu. Ps. HI: 260. 

Iskcnderne-saji. Gn. HI: 2 [4. 

Iskender-saji. Gn, HI: 260. 

Iskhin-gansi-khorgu. Pk. HI: 50. 
Islam-ta[)ghan-bulak. Gn. 111:328. 

Isine-sala. Vil. IV': 440, 

Itscheghan-gol. Riv. HI: 343. 

Itscheguin-gol. Riv. HI; 343. 

Jabadi. Mt. ra. IV: 233. 

Jagnng. Gn. IV: 221. 

Jagar. Mt. ra. I\^: 226, 228. 

Jagar-gogma. Mt. ra. IV; 226. 

Jagbe-pulu. IV; 4 15. 

Jaghing. PI. IV: 216. 

Jagju. Mt. ra. IV: 38. 

Jagju-rapga. Riv. IV: 28 ff., 3 1, 33 ff., 44, I>9, 72, 
76, 81 ff., 89, 95, 98 ff., 124, 228, 501, 545, 
606. 

Jagnak. Mts. IV: 124. 

Jagtschin. Po. IV: 190. 

Jagtse-bonibo. Mts. IV: 336. 

Jajlak-davan. Ps. HI; 239. 

Jajlak-saj. Riv. 111:253,261. 

Jajlik-saj. VI. 111:9,243,2551!'. 

Jaka-saj. Gn. 111:406,407. 

Jaka-toghrak. Fo. tr. Ill; 9. 

Jaka-tschap. Gn. Ill: 530. 

Jaktil. ,La. IV; 347. 

Jakube-bulaghi. Sp. HI: 255. . 

Jalun-tschan. Riv. IV: 474. 

Jaman-davan. Ps. The Bad [i. e. Difficult] Pas.s. 

HI: 397 ff.; IV: 549. 


615 

Ja-ma-Lschan. Gn. and sp. HI: 322, 323, 326, 
329 . 3 ‘'^ 5 - 

Ja-ma-tschuen-tsa. Sp. 114 : 385. 

Jamdok. La. IV: 530. 

jam(l<.k-tso. r.a. IV: 50, 525 ff.,533, 593, 601. 
Jani-dok-tso. I.a. IV: 527. 

Jara-garavo. Dist. IV: 243. 

Janak. Mt. IV: 187, 205. 

Jan-bulak. Riv. bd. 111:5, 

Jangagilik. Gn. IV; 436. 

Jangi-hi.ssar. IV: 444, 478. 

Jangi-kol. I.a. HI: 56. 

Jangi-su. Gn. Ill: 328, 329. 

Jangi-suni-saji. VI. HJ: 19. 

Jang-tang. Pit. 'Die Northern Plain. IV: 470. 

Jang-tschag-tsa. Pk. I\^: 191. 

Jang-tse. IV: 474. 

Jang-tse-kiang. Riv. HI: 156, 510; IV: 449 ff., 
452, 454 , 475 , 479 , 481, 497 - 
Jan-tschenino. Gn. IV: 401, 420. 

Japkaklik. (in. and Brk. HI: 43, 44, 50, 301, 535. 
Japkaklik-davan. Ps. 111:535; IV: 550, 552. 

Japkaklik-s;ij. V\. 111:19,42,44. 

Japkaklik-tus. Gn. 111:327. 
j aptsch an . I V : 4 1 o, 4 1 3 , 4 1 4 . 

Jarak. Mt. ra. IV: 206. 

Jarkent. Tn. IV: 232, 383, 396, .;o5, 407, 414, 
417,420, 425, 444, 476 ff, 553. 

Jatkcnt-darja. Riv. HI: 10,253, 399, 510; l\’:44r, 
469, 476, 47S, 547, 582, 586, 606. 

Jartschan. Tn. I\': 232. 

[ariik-doma. Pbc. IV: 214. 

Jaiuk-inena. Pbc. IV: 214. 

jaschibkol. La. IV: 49.S, .199, 518, 589 ff., 593. 
Jaschil-su. IV: 504. 

Jatiin-diing. Hi. HI: 533. 

Jatim-jilgha. Gn. IV: 439. 

Liti-schap. Ctry. HI: 565. 
jatiik. IV: 406, 

Jehlain. Riv, IV: 379. 

Jclun. Riv. IV: 379. 

Jere-tombo. Dist. IV: 188. 

Jeru-tlschandsching. Mt. ra. I\’: 102. 

Jes-saj. I’s. 111:532. 

Jigdelik-khas. (jti. I\": 439. 

Jigdclik-lokaj. Riv. HI: 392, 399. 

Jigen-soptse. J.a. IV; 205. 

Jilgas. IV; 5 1 1. 

Jilolo. 111. IV; 528; 

Jim-tso. La. IV': 200, 206, 211. 

Jing-ri. Pk. Ill: 50, 52. 

Jirnatsang-po. Riv. The River of the Yirna. 
IV: 464. 

Jirna-tso. T^a. IV: 468. 

Joli-kol, (in. HI: 533, 534. 

Jol-saj. (in. HI: 404. 

Jombo. xMt. IV: 188. 

Ju-divu. Mt. IV; 176. 

Jugmo. Mts. IV: 205. 

Julghuluk. PI. IV: 405. 

Julghun-bulak. Sp. 111:397. 

Julghun-dung, Dist. Ill: 266, 272 ff., 288, 302. 
Julghunlik-saj. VI. Ill; 9. 
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Julgbanluk-soj. Gn: 1IIV255. , • 

Julghun-tschap. Rvp. Ill; 529, 

Jvilgiinhik. ^ RW. bci. Ill: 4^ 5. 

Juugla-taJt. ,Mt. ra, IV: 205, 

Jurt-tschapgban. ViK 111:3,^323,389, 

Jusiip-aiik. Sp. Ill: ff., 230, 233 238, 270’; 

1V:4S2. 

Jusiip-alik-tagh. Mt. ra. Ill: 255. 

Ju$uivbulak. *Si). HI; 199. 

Kachon. Bsn. IV: 228. 

KadschM-saj. Gn. 111:328. 

Kailas. Mts. IV: 579. 

Kain-go. Stm. 111:379. 

^Kajir. VI. 111:46,471258. 

Kajir-darja. Stm. 111:46. 

Kajtschile. Vil. IV: 440. 

Kakir. VI. Hard, sterile, dry clay bottom. IIF: 

24fif') 3i»43i T95, 214, 3i7,3i9ff.; IV: 566. 

Kak-kija. ■ Rg. Ill: 46. 

Kaktin-gol. Riv. Ill: 344. 

Kala*kbl.. Ln. Ill: 28, 244 til'., 249, 288, 304. 
Kalama-saj. Gn. Ill: 327. 

Kala-otak. Rg. The Resting-place of the Ccavs. 
1 U: 259 . 

Kalam-ottok. Riv. bd. Ill: 44. 

Kalatschi. Vil. IV:.367. 

Kalga-Lagan. Mi. ra. Ill: 50, 5 ^- 
Kalla-utagh. Stm. 111:61,259. 

Kalla-ottlak. Kg. 'Fhe* Grazing-place .of the Cows. 

. .111:259. 

Kahnak-kajnasi: Sp. Hi: 33. 

Kalpak. Gh. 111 : 34 . 

Kalta-alaghan, Mt. ra. III: 47 If., 53, 55 ff., 58, 
fif.,62ft'., 67, 117, 187, 193, 200 ff., 212 ff, 217, 
219, ;2 .>3 ff., 357 ff., 260 ff., 289, 412 ff., 421,428; 
IV: 483, 547 ff', 558 ff., 563 ff., 579 - 
Kalta-alaglian-davan. Ps. HI: 58, 26b. 
Kalta-alaghaning-kajiri. VI. 111:47. 
Kalta-alaghan-saj. Gn. 111:214. 

Kalta-Iagan. Mt. ra. 111:61. 

Kamlsch-bulak. Sp. 111:14,17,32711. 
Kamisch-biilakning-ajaghi. Gn. IH: 14, 16. * 

Kan-ambaL VI. HI: 326, 330, 359, 369, 373 ff., 

38* ffG 1 V: 55 »- 
Kandscbut, IV: 478. 

Kangan. Vil. . IV; 379. • 

Kanghi. ,f>ist. IV; 232. 

Kan-ischlaitighan-saj. . Gn. ill: 329, 

Kan-jllgha. Gn. HI: 535. 

Kano, Ps. IV! 455. 

Kan su. IV: 475. , 

Kapa. Gd. mi. Ill: 184, 362., 529, 530. 
Kaptas-chane. Let. IV: 401, 404. 

Kara-balik. Gn. 111:33,41. 

Kara-bughas. Lg. Ill: 116. 

KaraTmghas Sound. Sou. IH; 116. ^ 

Kara-buran. t.a. - 111 ; 202. 

Kara-da,van. Ps. ill; > 9, 306, 312; 328 ff. ’ 

Kara-davaning-Braj; - HI; 328. - ' 
Kara-dav^n-kan^. Ps. ..I 

Karadgo-kuhrl-j^^^^^^^^ \ 

Kara-kaseb.. IV; 47 .V * ' 


Kara-kasiTj-darja. Riv.' JVt 42$, 426, 44 r. , ’ 

Kararkija, IV; 439/ ; ^ 

Kana^kocho. Rg. 111:252. 

Kara-kbl. La. 111:191. ;■ ^ . 

Rara-korum. Mt. ra. : HI: 483; IV: 3, 123, 147, 
3 ‘ 7 , 39 < 5 , 396 ff-, 493, 407 ff-i 410, 414 ffM 

417, 419, 42r6f., 429, 436, 441, 448, 475 If., 498, . 

545 - 54 », 554 , 575 , 596 > 6 o 5 . 

Ka^ra-korum. Ps. lV;5ii. x 

Kara-koschun. La. Ill: 3 ff., 9 ff., r7» i9i2i, 59, 
189, i9t, 251, 255, 26^, 291, 366, *383; I V; 200,. 
475, 549 ff, 553 - 

Kara-kum. Dst. 111:324. . 

Kara mouren. Riv. IV; 499. . 

Kara-miiran. . Stm. HI: 362, 430, 529, 330, $ 3*3 
ff., 54 off.; IV: 499, 550, 5 ( 5 1. 

Karango-knm-bunin. HI. The Cape of the Black 
Sand. 111:177. 

Kara-saj. Gn. HI: 328 ff. ; IV: 549. 

Kara-schahr. I'n. Ill: 376. 

Kara-su. Brk. IV: 443. 

Kara tasch. Rg. HI: 529. 

K,arava-tschalik. Mt. ra. The Black Craggy 
Mountains. Ill: 408. 

Kara-tschoka. Gn. 111:42; IV; 558. 

Kara-tschoka. Mt III: 43, 193, aoo ff., 2 13, 236 
ff., 242, 252, 258, 268. 

Kara-tschuka. Dist. HI: 61. 

Karaul. Ft. IV: 436. 

Karbu. Vil. IV:369 ff. 

Kar-bulak. Sp. Ill: 9, 

Karghallk. Tn IV; 383, 444, 476 (f. 

Kiirgil. Vil. IV; 370, 372. 

Karim Gomba. Tmp. 111:341. 

Kar-jaghdi. Gn. Ill: 406 ff., 409. 

Kar-jakkak. Gn. Where the Snow Falls. Ill: 

' 37ff-» 41- 

Kar-jakkak-saj. VI. HI; 38. 

Karlik. ’ Ps, IV: 429. 

Karmo-tso. La. IV: 579. 

Kartschugha. Dist. 111: 44. , 

Karru. Vil. IV: 355, 

Kartschugha-bulak. Dist. HI: 50. 

Kaschalik. Gn. JH: 2i4. 

K,ischatlik. Gn. HI: 192. 

Kasch-balghun. Dpr. 111:30,32. ■ 

Kaschgar. Tn. IV; .3; 4l f ff., 421,4 
Kakhgar-darji. Kiv. . 1 II; 5 1 o *, IV: 589. 
Kaschmalghun. Brk. 111:250,265. 

Kaschmir. Ctry. HI: 351; IV: 378 ff., 476 ff., 
’530. ■ : ' . : - . , 

Kasch-otak. Gq. 111:34,41, 

Katschik. Fd. 111:192,214. . 

Kaze Chaka. XV: 517. . 

Kegudo. IV: 471. 

.Kendis. IV; 439. : 

;Kengri. Vil. IV; 446. 
kenki. ■ ViV. IV: 440, 444. 

Kermpbirlabuk.- Dist. IV: 484> : 

Kt^rla , Rm 499; , ’ 

v Ki^ria.:datia, "’■Riv. ’ IV: 594.-V"\ 
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Kcrija-darja. Riv. Ill: 252, 253, 301; IV: 503, 
548. 

Kerija-kotel. IV: 498. 

K<^t^n-gol. Riv. Cold River. IV: 463, 464. 
Keten-nor. La. The Cold I.ake. Ill: 342. 
Ketsc-lschaka. La. IV: 590. 

Kezing. IV: 511. 

Khai Chdkd. Msh. IV:5ii. 

Kharo. Ps. IV: 528. 

Kheo I.ungma. Riv. IV: 269. 

Khio. Riv. IV: 520. 

Khotan. Tn. IV: 258. 

Khotan-darja. Riv. 111:252. 

Khupchiling Kutil. Ps. 111:357. 

Khurnak. Ft. IV: 312, 316. 

Kiakhta. IV: 475. 

Kiaring-tso. La. IV: 43, 50. 

Kil-davan. Ps. Ill: 251 ff. 

Kilian. Ps. IV: 427. 

Kilian. Gn. IV^: 430, 476. 

Kilian-davan. Ps. IV: 443. 

Kilijang. Riv. IV: 443. 

Kilijang-darja. Riv. IV: 444. 

Kilijang-davan. Ps. IV: 443. 

Kilong. Ps. IV: 512, 579. 

King Oscar's Mount. Mt. ra. Ill: 554. 
Kin-sha-kiang. Riv. IV: 471. 

Kiri a. Tn. IV: 258. 

Kirk-oinongd. Vil. and Cn. IV: 439. 

Kirk-uindj. Vil. and Gn. IV^: 439. 

Kirk-saj. Rg. Ill: 10, 240, 253, 362, 391 ; IV^: 15 i. 
Kisil. I\^: 444. 

Kisil-basch. Vil. IV: 440. 

Kisil-bojan. Mt. \mr\. 'Ehe Red Promontory. 

Ill: 196, 197. 

Kisil-davan. IV: 548. 

Kisil'patscha. Gn. 111:406,407. 

Kisil-saj. Gn. 111:214,408. 

Ki.sil-su. Gn. 111:407,535. 

Kisil-tschap. Gn. Ill: 31, 193, 201, 209 ff. 
Kisii-t.schapne-kdnasi. Gn, The Southern KisiL 
tschap. 111:2 11. 

Kitaj -kongan-saj. Gn. Ill: 328. 
Kit.schik“kara-baiik* Gn. HI: 41. 
Kitschik-kumdan. Mt. and Gl. a. IV: 410,411, 
4 ^ 3 » 415- 

Kivun. Let. IV: 444. 

Kjachta, IV; 475. 

Kjaring-tso. La. IV: 590. 

Kok-jar. Ps. IV: 426. 

Kok-jar. Stm, IV: 444. 

Kokd-biisching. Rg. IIP 342. 


KLdkd-bore. 

Gn. 

ill: 382. 

Coko-bure. 

Gn. 

HI: 575. 

v[dk6-kdtel. 

Ps. 

HI: 386. 

Cok-muran. 

Riv, 

HI: 535 


loko-nor. La. IV: 448,453? 469 i 475 » 49 o, 499 t 503 - 
Idkd-nor. La. 111:323,345,578. 
wdkdrdma. Gn. 111:42. 

.6k6-sd. Rg. Ill: 342. 

oko-schili. Mt. ra. Ill: 52, 432, 529, 549, 562 
ff., 567 ff.; IV: 449 ff., 457, 467? 484? 4 ^^> 49 L 
544, 569 ff., 574, 580. 

fled in ^ yourney in Central Asia* /P. 


Koko-shili. Mt. ra. IV:456, 45S. 
Koko-shili-daban. Ps. IV: 456. 
Koko-shili-c^kcn-k'utul. Ps. l)j)p< r-koko s< hili- 
pass. I\^: 3 5 7* 

Koko-toin. Ps. IV: 453. 

Koko tom-k’iitul. Ps. IV: 455. 

Koko-ussun. I*s. HI; 344. 

KoLbaschi. L:i. 'I’he Heginning of the Lake. 

111:259. 

Koinutluk. Riv. Ill: 257, 270, 272. 

Kona-bulak. Sp. HI: 9, 255. 

Ko-nets’o. La. IV: 503. 

Kont.sche-biilak. Rg. HI: 533. 

Kontsche-darja. Riv. IV: 313. 

Kong Liigu. Os. Ill: 326, 3S5. 

Kondo. Mt. ra. IV: .103. 

Korkan-otak. Rg. HI: 260. 

Korumlik. Gn. Ill: 35, 192. 

Korumluk. Gn. HI: 31, 268, 530. 

Korumluk-aghsi, Mth. HI: 257. 

Korumluk-davan. Ps. The Stony Pass. Ill: 
25^? 259. 

Koruinluk-.saj. VI. HI: 47, 214, 274, 393, 395, 400. 
Koruinluku-jasi.si. Rg. Ill: 258. 

Kosak-kakti. Rg. 111:410,411. 

Koschlaseh. Con. Confluence. Ill: 252, 398 ff., 

402. 

Kosch-biilak. Gn. Ill: 5, 19, 255, 256, 323. 
Koseh-lenger. I\’: 444. 

Kosch-tngln Stm. 1 \^: 443. 

Kosuk-kakti. Kg. HI: 192, 193, 195, 214. 

Kotaklik. Rg. Ill: 201, 230, 236. 

Kouen-Lim. Mt. ch. IV: 495. 

Kovna-bulak. Sp. Ill: 255. 

Kovoghane-jilghasi. IV: 439. 

Kreml. Pk. '^III: 180: IV* 4S2 ff. 

Kuan-shong k’utiir. Pk. IV: 456. 

Kuen Lnn. IV: 486. 

Kuku Hasching. PI. 111:341. 

Kulagli'jar. Gl. Ill: 30. 

Kulagh-jarning-baschi. Gl. HI: 30, 

Kulak-jar, Kvn. HI: 250, 265, 270. 

Kulan-kujruk. Gn. IV : 436. 

Kulaivniiitsehit. Gn. 111:214,258, 

Kiil-davan. Ps. HI: 535. 

Kulluk. Gn. IV: 43b. 

Kiiliik-saj. Stm. Ill: 245, 247, 249. 

Kum-arik. Vil. IV: 440. 

Kum-boen. Mt. pnn. HI: 252. 

Kum>bojan. Ps. Ill: 535. 

Kum-bujun ( = burun). Ps. HI: i 88. 

Kum-bulak. Sp. HI; 19, 45 ff., 193^ 209 ff., 230 ff., 
289, 328 IT., 413; IV: 558. 

Kum-bum. Tnip. HI: 341, 345, 507, 516. 
Kuni-davan. Ps. Ill: 25 1 ff., 255 ; IV: 550, 552. 
Kuni-kol. I.a. HI: 49 ff., 54 ff., 66 ff., 71 ff., 81, 
90, 10 1, 106, 108, 1 14 ff., 117, 119, 165, 169 ft., 
178, 182, 188, 207, 209, 2 16 ff., 219, 221, 223 ff., 
226, 228 ff., 257, 259 ff., 343? 3^9. 4*3 ff-? 428, 
440,473, 483, 544, 578; IV: 34, 493, 539, 557 ff., 
563. 565 ff-? 57* ff ? 577 ^ 5*^2, 589, 59S, 599, 601. 
Kum-kbl-darja. Riv. HI: 61 ff., 66, 76, 78, 217, 
220, 223, 259 ff.; IV; 493, 558 ff. 
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Kurn-kul-darja. Riv. 

Kiiinhik-tschaj). VI. HI; 44. 

Kum-tagh. Dst. Ill: 53, 57. 

Kuin-taschlik. Dist. Ill: 23(), 254. 
Kum-ts(:haj)ghan. Vil. Ill: 3, to, 254. 

Kurnutliik. Rvn. Ill: 32, 207. 

Kundo-Gomba. Tmp. IV: 188. 

Kundor>tso. La. IV; 184. 

Kimgdur-tso. La, IV: 189. 

Kurab. Rvn. IV: 476, 477. 

Kiirainlak. Vil. . Ill; 530. 

Kurbani-kosch-biilagbi. Gn. Ill: 327. 

Kurdd^ori. IV: 455. 

Kurghan. Vil. IV: 441. 

Kurghane-holtasi. Gn. Ill: 255, 

Kurghan-ileghi. Rit. 111:266,271. 
Kurghaning-chaltasi. Gn. Ill: 8, 14. 

Kurghan-saj. Gn. Ill: 14, 16, 17, 20, 2j, 249. 
Kurgil. Vil. IV: 370. 

Kurlik-dolon-notuk-gurvun-siiinun. 'Irb. Ill: 342. 
Kurlik-nor. I.a. HI: 343 fi*-? 35 ^. 57 IV: 471. 
Kurmuto. Rg. Ill: 33. 

Kuruk-kol. Cbi. Ill: 533. 

Kuruk-pctelik-tagh. Mt. ra. Ill: 72. 
Kuriik-petelik-taghning-sii. Riv. Ill: 76. 
Kiiruk-saj. Brk. Ill: 41, 391, 393. 

Kunik-tagh. Mt. Ill: 22, 209, 265, 292 ff., 300 flf., 
308, 329 fif., 375, 457; IV: T92. 

Ku-sdm-cha. Gn. Ill: 320. 

Ku-scluii-cha. Gn. and sp. Ill: 317, 319 IT.. 328, 
329, 3 « 5 - 

Kiitas-jilgha. Gn. IV: 424. 

Kiitaslik'saj. Gn. Ill: 328. 

Rutil Amun. Ps. 111:341. 

Kwen-lun. Mis. 111:10,77,207,362,448,531,536, 
565; IV: 109, 123, 147, 414, 419, 432, 448 ff., 

468, 47 G 473 . 475 4 V) 537 . 545 552 i 575 - 

Kydring. I. a. IV: 512. 

Kydring Cho. La. IV: 513. 

Kyaring Cho. La. IV: 99. 

Kyaring'tso. La. IV: 103. 

Kimighas. Gn. IV: 439. 

Lablir. PI. IV: 235. 

Lac d’Amnioniaque. La. IV: 591. 

>Lac de Corbeaux». La. HI: 547. 

Lac de TAniilope. I>a. IV: 591. 

Lax: de Salpctre. La. IV: 591. 

Lac des C6nes. La. IV: 591. 

Lac des Hemiones. La. IV: 503. 

I.ac des Hdmtones. La. IV: 591. 

>Lac des Peitlrix>. La. 1X^:504,591. 

Lac des Roches Rouges. La. IV^: 591. 

I.ac dll Binocle. La. IV: 591. 

»Lac dll Crat^jrey. La. IV: 574. 

I.ac du Scl rouge. La. IV: 591. 

Lac Jumeaux. La. IV: 591, 601. 

I.ac Montcalm. I. a. IV; 591. 

Lac Sinueux. La. IV: 500, 501, 503, 504. 
Ladak. Ctry. Ill: 351. IV: 3, 44, 72, 78, 102, 117, 
i 23 i i 44 » 157. i87ff., 211,231,25711., 266, 

271, 287 ff., 317, 331, 336, 354, 359, 383, 397, 
477 » 4^'^4 ff-1 509^ 5 ^ 3 . 57^, 608. 


Laddkh. IV: 511, 

Ladakh. IV: 514. 

Lagor. Riv. IV: 163. 

Lnjdang. Stm. Ill: 32, 401, 443. 

Lajka. Hist. HI: 534, 535. 

Lakang. Vil. IV: 351. 

Lake lighten. I, a. IV: 485. 

Lakor. Riv. IV: 163 ff., 167. 

Lakor-tso. La. IV; 35, 152 ff., 161, 166, 168, 172 
ff-T i93» i97» 202 ff., 214, 219, 224, 251,254,308, 
517, 592, 602 ff. 
l.akor Tso. I.a. IV: 509. 

Laina-juru. I'mp. IV: 368. 

Lama-thologa. Mt. ra. IV: 471. 

Lama-tschimen. Gn. HI: 531 ff., 535. 

Lam-lung. PI. IV: 216. 

Lanak La. Ps. IV: 486, 516. 
l.an:ik-la. IV: 486. 

Langbo-dong. .Mt. tV: 198. 

Lang'Seha. Gn. Ill: 363. 

Lani-Ia. Ps. Ill: 470 ff., 516. 

Lan-tscheo. IV: 480. 

Lap-chi-tschen. Sp. Ill: 315 ff., 321,328 ff.; IV: 552. 
Lardo- Vil. IV': 365. 

Leh. Tn. IV: 163, 193, 232,282,345,359,3611!., 

375 . 3 ^ 3 ^ 399 , 4 ^ 3 , 4 ^ 7 , 4 M, 421, 476, 478. 484, 
498, 510. 

Lenger. Vil. IV: 444. 

Lha-ri Mtf-long. Mt. ra. IV: 503, 504, 

Lhasa. 'I'n. HI: 9, 96, 192, 204, 291, 328, 427, 
470, 499 , 507, 512, 521; IV: 3, 7, 50, 102, 161, 
163, T90, 21 i, 231, 236, 447, 45L 454 ^'-1 4^>5i'^M 
468 ff., 475, 484, 493, 507, 510 ff., 514, 524 ff., 

530 533 ff-t 573 - 

Lhdsa. Tn. IV': 512. 
l.h’asa. Tn. IV: 465. 
l.hassa. 'Pn. IV: 488, 530. 

Ligen. Gn. 111:214. 

Liker. Vil. IV: 364. 

I.ima Ringmo Chaka. La. IV: 231. 
Linia-ringmo-tschaka. La. IV: 590. 

Littledale. Ps. IV: 576. 

Lob-nor. La. IV: 461. 

Lofsa. Rg. Ill: 33. 

Lop. Ctry. Ill: 4, 53, 265, 297, 300 ff., 308, 340, 
3 < 3 i, 375 t 389, 422; IV: 162, 2 to, 250, 254. 
Lop-nor. B.sn. HI: 26, 182, 191, 306, 531; IV: 

^ 343 , 349, 469, 482. 

Lou-lan. Ru. 111:330, 340. 

Lovonur. La. Ill: 383. 

Lubra. IV: 408. 

Lukkong. Rg. IV: 342. 

laima-biba. Gn. IV: 145. 

Luma-nagmo. Dist. IV: 158, 176. 

Luma Ring Chaka. La. IV: 218, 231. 
Luma-ring-tso. La. IV: 190, 211 ff., 224, 251, 

527. 598. 

Lunia-.sambo. La. IV: 232. 

Lu-schui-go. Gn, III: 380. 

Lii-tschuen-l.sa. VI. Ill: 370, 373 ff., 378, 386. 

Machaj. Rg. 111:301,343,345,358. 

Ma Chu. Riv. IV: 471 ff., 489 ff. 



GEOGRAPHICAL NAMES. 


619 


Ma-chu. Riv. IV: 471. 

Ma-chiing-go. Gn. 111:^80,381,386, 

Maja-bulak Gn. 111:328. 

Majo-kaivi-flogdsching. Mt. ra. IV: 38. 
Majmun-tasch. PI. IV: 442. 

Makhai Kutil. Ps. 111:341,342. 

Makhaj District. Dist. Ill: 344. 

Makuin-tso. Po. IV: 213. 

Mamer. Vil. IV; 379. 

Man. Vil. IV: 332 ff. 

Manasarovar. La. IV: 579, 593. 

Mandalik. Rg. 111:251. 

Mandarlik. Gn. Ill: 3r, 33 ff., 39 ff., 176, 188, 193 
ff., 200, 208, 2T I ff., 223, 244 ff., 251,25311'., 270, 
274; IV: 405. 

Mandarlik-saj. VI. Ill: 243 ff , 247, 249, 274. 
Mandolto-oktul. Rg. Ill: 342. 

Mangaltschak. Vil. IV: 356. 

Mangtsa-tso. IV: 485, 589 ff., 592. 

Manglza Cho. La. 1^:514. 

Manitii. Obo. Ill: 356. 

Manigangri. Mts. IV; 320. 

Ma-ouang ts’o. La. IV: 503. 

Maral-baschi. IV: 478. 

Marco Polo Mountains. Mt. ra. IV: 450, 453. 
Marco-Polo range. Mt. ra. IV: 451, 453, 457, 
467. 

Margelan. IV: 475. 

M arkham. 1 .a. IV : 519, 521. 

Marmi-gornbo. 'Pmp. IV: i-jG. 

Marmi-gotsang. Mt. IV': 176. 
Marniik-java-godsom. Mt. IV^: 158. 

Marschang. Vil. IV: 356. 

Masar Danisch Rendc. Vil. IV: 440. 

Maschu. Vil. I\^: 384. 

Masbo. V'il. IV: 384. 

MarvO‘dag.sa. Po. IV: 190. 

Marvo-damdiik. Mt. IV: 188. 

Malajun. V'il. 1 \': 373. 

Mato. Vil. IV: 358. ' 

Matscba. Pbc. IV: 205. 

Matscbit. \'I. 111:402,407. 

Matschit'saj. Gn. The Glen of the Mosque. 
111:396 ff. 

Matschui. G. hs. I\^: 373. 

Maurus. Riv. IV: 471,472. 

Mazanderan. IV: 534. 

Mekong. Riv. llL^io; IV: 450,452,471,473. 
Mt^-long gang-ri. Mt. ra. IV^: 503. 

Memar Chaka. I.a. 1X^:518,520,522. 
Memar-tschaka. La. IV: 590. 

Merik. Rg. Ill: 508. 

Mian. PI. Ill: 251 ff., 254 ff. 

Mian. Os. Ill: 9. 

Mian-Dschahan-saj. Gn. Ill: 255. 

Min-bulak. Dist. Thousand Springs. Ill: 417 ff. 
Mit. Riv. Ill: 529* 531 535 - 

Mo-bars. VI. Ill: 382. 

Mo-baniin-gol. Gn. and stm. HI; 333 ff-» 3 ^ 9 * 
382, 386. 

Mo-biiruin-gol. VI. Ill: 382. 

Moge-tUdse. Rg. Ill: 353. 

Mokar. FI. IV: 352. 


Mokien Cho. I.a. J\^* 99. 

Mokien-tso. L:i. I\': 103. 

Mokju-lso. La. IV: 43. 

Mokdjle. Vil. 440. 

Mok-ujle. IV: 442. 

Moldscha. Riv. Ill: to, 362, 535. 

Mole-kojghan. Rg. and stm. The Saddle Pul- 
let! off. ni: 2 12 ff., 230, 258, 260; IV': 55S. 
Mollah Baj-kija. IV: 439. 

Mongolia. Ctry. IV: 469 ff., 531. . 

)>Montagnes Rouges du Sud. Mts. Ill: 452. 
Mont Blanc. Mt. IV: 12. 

Montc.alm. La. IV: 497, 503. 

Monte Sonima. Mt. Ill: 99. 

> Monts Bonvalot.» Mt. ra. IV: 575. 

:^M(>nts Duf)leix.» Mt. ra. 575, 585. 
Moiuir-bulak. Gn. 111:214. 

Morgo-rung. Gn. IV': 408, 415. 

Moscow Chain. Mt. ch. IV: 481 ff. 

Moskovskij. Mt. ra. 111:188,193,229. 
Moskovskij Chrebet. Mt. ch. Ill: j8o. 

Moskovskij range. Mt. ra. IV: 549. 

Mdssoto. VI. Ill: 572. 

Md.ssuto. IV: 457. 

M:t Biiha mangna. Pk. IV: 460, 461. 

Mt. Dorsi. Pk. l\':46r. 

M:t Jingri. Pk. I\': 456. 

Mt. kharza. Pk. IV: 456. 

Mt. Kreml. Mt. IX: 549. 

Mts Columbo. Mt. ra. HI: 63. 

»Mts de Niatz.» Mt. I\': 561. 

»Mts Dutreuil de Rhins.» Mt. ra. IV: 575. 

>Mts Henri d’Orl( 5 ans.i> Mt. ra. IV: 575. 

>Mts l.ittlcdale.* Mt. ra. IV: 575. 

Muchur-davo. Gn. Ill: 363. 

Mudschi. Gn. and vil. IV: 440. 

Muglib. Rit. and vil. I\': 347. 

Mukleb. St. IV: 348. 

Muklschak. Mts. I\':ii3. 

Mulbck. X'il. 1\': 368, 369. 

Mun-tso. La. IV: 579. 

Mun. X’il. I\':3i2. 

Muna-bulak. Sp. HI: 193. 

Munar-buiak. Sp. Ill: 192 ff- 
Miinar-diing. Bt. HI: 8. 

Munkar. Mt. IV: 452, 

Munkdl. Mt. Ill: 364. 

Muran. Os. 111:9,2510'. . 

Murghun-alik. Rg. HI: 213 ff. 

Murri. Vil. 1 \': 355. 

Miirri. Ps. I\’: 379. 

Munis. Riv. The River. IXL* 459, 461, 462, 472. 
Mur-usu. Riv. IV: 449 ff., 469, 472. 

Muschko-tso. La. IV: 235. 

Mus-kol. Gn. HI: 204, 265, 337 ; IV: 497. 
Musliknin-atasi. Ps. Ill: 176. 
Musliknin-atasi-daban. Ps. The Pass of the 
Father of the Ice-Region. Ill: 176. 

Mu.slik-tagh. Mt. ra. Ill: 176. 

Musluk. Rg. 111:33,178. 

Musluk. Ps. IV: 549. 

Muslukning-ajtuse. Ps. The Pa.ss of the Ice- 
Region, HI: 176. 
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Miisluk-saj. Gn. Ill: 44 ff., 327 ff. 

Miisliik-su. Riv. Ill; 176. 

Musluk-tagh. Mt. ra. IV: 549 ff., 558. 

Mus-saj. VI. Ill; 19, 301. 

Mus-tagh-ata. Mt. 111:83,97. 

Na-chung Chos-kyong. IV: 524. 

Natlong. ' Dist. IV: 188. 

Nadschi-muren. Riv. 111:572; IV: 457. 
Nadschin-gol. Riv. Ill: 572. 

Nagartse. IV: 524. 

N:\gartse-dschoiig, IV: 527. 

NagbO'Schiiksa. Po. IV; 190. 

Nagl)0-tse. Bl. IV: 198. 

Nagbo-tsesnm. Ml, IV: 204 ff. 

Nag-ch’u. IV: 455. 

Nagch’uk’a. IV: 460. 

Naghaia-kiiin. Sd. Ill: 537. 

Nagina-tso. I. a. IV; 95. 

Nagiiio-tsuk. Bt. IV’: 191. 

Nagnar. Let. IV: 204. 

Nagri-go.suni. Mt. ra. IV: 188. 

Nag-tehang. Ctry. IV’: 500. 

Nag-tchou. La. IV: 502. 

Naichi. VI. IV: 456, 460. 

Naichi-gol. Riv. IV: 455, 457. 

Naidschi-muren. Riv. 111:571,572. 
Naidschin-gol. Riv, 111:574; IV; 480, 559. 
Najdschiivgol. Riv. IV: 453, 471. 

Nakchu. Prov, and PI. IV: 78. 

Ndk-chu-khd. Riv. IV: 98, 99. 

Naksung Satu. La. IV: 78. 

Naksung vSittok. Dist, IV: 78. 

Naktseha. Pbc. IV: 205. 

Naktschu. Vil. and Riv. Ill: 516, 518; IV: 232, 

455 - 

Naktsong. Mts. IV: 47, 232. 

Naktsong-tso. La. Ill: 578; IV: 3, 24, 38 ff., 46 
ff., 57, 60 ff., 65 fl\, 71 ff., 82, 98, loi, 127, 166, 
245', 250, 256; 'IV: 492, 500, 515, 528, 543, 577, 
592, 601. 

Narn Cho. La. IV: 512. 

Namcho. La. IV: 99, 51 iff. 

Nam-ch’utola-muren. Riv. IV: 458. 
Namchatola-muren. Riv. IV: 458, 459. 
Nainehutola tolh’a. Pk. The Head of the Nam- 
ehutola. IV: 458, 459. 

Nanichutu-ulan-imiren. Riv. Ill: 52, 568; IV: 456 
ff., 490. 

Nameless Range. Mt. ra. IV: 481. 

Namika-la. Ps. IV: 369. 

Narnohan. Ps. IV; 471. 

Narnru. Ctry. 111:521. 

Namru Sera. PI. IV: 78. 

Namru-lso. La. IV; 465, 470. 

Namru ls*o. La. IV: 465. 

Nam-tso. La. Great Sky Lake. TII: 521; IV: 

509. 

Nam ts’o. La. IV:. 503, 505. 
NamschutU'ulan-muren. Riv.. IV; 472. 
Nan-ambal. VI. Ill: 320. 

Nan-cho. Vil. Ill: 19. 

Nang. Vil. IV: 358. 


Na-ngamba. Dist. IV: 192. 

Nangra. Mts. IV;ir6. 

Nan-sdn. Mts. ni: 385. 

Nan-schan. Mts. Ill: 338, 385; IV: 450, 479, 546, 

548,552. 

Nan^tschiien. VI. The Southern Spring. Ill: 

385- . ^ 

Naptchitai-ulan muren. Riv. br. IV: 456. 

Napchitai-ulen. Riv. IV: 490. 

Naptschitaj-ulaii' muren. Riv. IV: 450 ff. 

Nap-tschu. Riv. IV: 452. 

Napu-la. Ps. IV; 484. 

Narin-holosso. Rg. Ill: 343. 

Nasir-tasch. IV: 420. 

Nas-tso. La. IV: 221. 

Neinba. Mts. IV: 136. 

Nesamorsajusehtscheje. La. Non-Freezing. Ill: 

220. 

Nevii-tsangpo. Riv. IV: 158. 

Nganzi-tso. La. IV; 103, 590. 

Niagzu. Gn. IV: 308, 312, 316, 344. 

Niagzu. Riv. IV: 316, 484. 

Niagzu. Vil. IV: 277, 290. 

Niamcho. IV: 471. 

Niatz. Mt. ch. IV: 495. 

Niaz. Mt. ch. IV: 495. 

Niemo. St. IV: 363. 

Niertschungu. Sp. IV; 473. 

Nija. Dist. Ill: 9. 

Nija-darja. Riv. • IV: 548. 

Nim-cho. La. lV:2ii. 

Nimcho-chaka. La. IV: 211. 

Nimo. Mt. IV: 364. 

Nin-chen-tang-la. Mt. ra. IV: 507. 
Ninchcn-'rangla. Mt. ra. IV: 508, 509. 

King. Mt. ra. IV: 113, 184, 198. 

Ningling Tania. Mt. ra. IV: 498. 
Nin-tscheng-lang-la. Mt. ra. IV; 545. 
Nintschen-tang-la. Mt. ra. IV: 579. 

Niu-li-go. Gn. 111:381. 

Niudo. Gn. 111:386. 

Nja-jaghmik. Tr. IV: 404. 

Njakten tso. La. IV; 590. 

Nodba-lantsa. Po. IV: 190. 

Nob. Vil. IV: 232, 266 ff., 287, 308, 317, 510 if., 

52*. 

Nomochun-gol. Riv. IV: 448 ff., 451. 

Nubra. Riv. IV: 347, 396, 408. 

Nukun-bure. Gn. Ill: 386. 

Nuria, Vil. IV: 364, 366, 367. 

Nyak Tso. La. IV: 272, 280, 521. 

Nyak-tso. La. IV; 312. 


Ob -genang. Rg. IV: 144. 
Ochur-terek, Gn. IV: 439. 

Odok. Disti IV: 198. 

Odon-tala. IV: 474, 479. 
Odbn-tschelo. Rg. Ill: 576, 577. 
Odschi-tsonjak. Riv. IV; 304. 
Odschdng. Vil. IV: 268. 
Oj-toghrak. Os. IV; 443, 444. 
Oj-toghrak. Stm. IV: 444. 
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Olken-tanesing. Dist. and Rs. HI: 370, 372, 385. 
Oman-tso. La. The Milk Lake. IV: 184 ff., 
193 ff*. J98, 590* 

Ombo-jutse. Mt. IV: 204. 

Ombo-tsangpo. Stra. IV: 204, 207, 209. 

Op-tso. Po. IV; 190. 

Ordan Padschah. IV: 478. 

Oring-nor. La. IV: 475, 559. 

Oring-tso. T.a. IV: 216, 219. 

Ot. Pn. IV: 347. 

Otun-go. Rvn. Ill: 378. 

Otturii'buktoj. Gn. Ill: 240, 253. 

Oiistoun t^gh. Mt. ch. IV: 499, 504. 

Oustoun Tagh. IV: 548. 

Ova-togoruk. Rg. Ill: 298. 

Ovok. Dist. IV’^: 198. 

Ovokda. Ps. IV: 198. 

Ovre. Mt. ra. IV: 189. 

Oxus. Riv. IV; 473. 


Pachalik. Rg. 111:251. 

Pageliiiig. Mt. ra. IV: 235. 

Palden-lhamo. IV: 524. 

Palti. La. IV: 526, 527. 

Pakta-bulak. Sp. Ill: 255. 

Paktschiik. Dist. IV: 205. 

Paliing-tuksi. Sp. IV: 348. 

Pamir. Ctry. Ill: 191, 204, 265, 337, 342, 537; 
IV; 421, 473, 475, 478 ff., 497.502. 5 o 5 .So 8 »S 48 , 
555 - 

Pdmirs. IV: 511. 

Panio-ka. Gn. IV: 204. 

Pam ts’o. La. IV: 503. 

Pam-tso. La. IV: 591, 

Panggong. La. IV: 450, 521. 

Panggong'tso. La. Ill: 578; IV: 199,219,232, 
252, 263 ff., 272 ft., 299, 304 ff., 309, 312 ff., 315 
ft, 320, 324 ff., 330, 333 ff., 340, 343ff-i35‘>i3^^o, 
401, 448, 484, 498, 503, 514, 545, 575, 578, 581, 
593 i .S98 ff. 

Panggong-ts’o. La. IV: 503. 

Pang-kong. La. IV: 502, 505. 

Pang kong. IV: 503. 

Pangmik. Vil. IV: 337. 

Pangong. La. IV: 347. 

Papuk. IV: 514. 

Par. Rg. Ill: 33. 

Paramo. Prm. IV: 235. 

Partschalik. Gn. Ill: 406. 

Paschalik. Stm. Ill: 239 ff., 250 ff., 254. 
Paschalik-saj. Bsn. Ill: 238 ff., 251 ff.,^255. 
»Passe de Chas.seur». Ps. IV'^: 573. 
Patkaklik-darja. Riv. Ill: 176. 

Pedi-dschong. IV: 527. 

Peking. Tn. 111:578; IV: 418, 469, 475, 499. 
Pelaslik. Ps. Ill: 535. 

Pclti. La. IV: 526. 

Pembo, Ctry. IV: 512. 

Peroktse-Tso^i La. IV: 189, 206. 

Persia. Ctry. Ill: 504; IV: 546. 

Perutse-tso. La, IV; 189, 198 ff., 205 ff., 21 1 ff., 
216,220,590. 


Petelik-darja. Riv. Ill: 217. 

Petelik-saj. Riv. bd. Ill: 422. 

Phari. IV: 525. 

Phari-dschong. IV: 470, 525. 

Piaslik. Mt. ra. Ill: 193, 214, 229, 410 ff., 413. 
Piaslik-tagh. Mt. Ill: 193, 195, 197, 199 ff., 229; 
IV: 4S2. 

Pilat-aghatsch. Gn. JV^; 430. 

Pisat-saj. Gn. 111:214. 

Pisohil-akin. Stm. IV: 443. 

Pitelik-darja. Riv. Ill: 65 ff., 68, 167; IV; 494, 
55^7 5<^37 ^^06. 

Pitschan. Tn. HI: 53, 57. 

^Plaines de.s Lave.s». V). IV: 494. 

Pok-tova. Mt. ra. IV; 233. 

Polat-bulak-saj. Gn. HI: 328. 

Polii. IV: 475 ff., 498. 

Pongok Tso. La. IV: 78. 

PrschevaLskij Chain. Mt. ra. HI: 71, i 76; IV: 481, 
4 « 3 * 

Prsrhcvalskij Range. Mt. ra. IV: 481. 

Psduij. Rg. 111:33,43. 

Puj. Gn. HI: 33, 42 ff. 

Piiliing-jiingjiing. Rg. IV: 366. 

Pulur. IV: 548. 

Piing-pung. Vil. IV: 351. 

Puttuk. PI. IV: 363. 

Ruga-tsangpo. Riv. IV: 238, 239. 
Ragtsang-gongjo. Mt. ra. IV: 233. 

Rnmlung. Let. IV’^: 144. 

Rang.sa-diinrno. VI. IV: 399. 

Raskan-darja. Riv. IV: 419, 420. 

Rawal-pindi. Tn. IV: 379. 

Ravur-schung. Kiv. IV: 2 2 8. 

Ravur-t.sangpo. Riv. IV: 227 ff., 233. • 

Recliis. Vlc. IV: 494. 

Redjen-la. Ps. IV: 578. 

Kegong-ka. T.ct. IV: 188. 

Repschta. Mt. IV: 188. 

Rigong-.somdo. Let. IV: 1S7. 

Rinak-sumdo. Dist. IV; 123 ff., 130, 13 1. 
Ri.sang-gompa. Tmp. IV: 365, 

Ri-setscha. Let. IV: 133. 

Ritter Mountains. Mts. HP 339, 34 t, 343. 
Riiing-karii-jogma. IV: 405. 

»Rivi^re de rAntilopen Riv, IV: 504. 

»Rivi^re des Liev.rcs>. Riv. IV: 504. 
sRivi^re des Singes>. Riv. IV: 497. 

RoksLin. PI. IV: 216. 

Kong-na. Gn. IV: 191. 

Rubniquis. Vlc. IV: 495. 

Rudok. Ctry and Tn. IV: 190, 215 ff-, 221, 226, 
232, 245, 258, 350, 476, 484. 

Rudok-tsang. Ctry. The Country of Rudok. 
IV: 184. 

Ruldap-tso. La. IV: 579. 

Rum Tso. La. IV: 272, 521. 

Rundor. Prov. IV: 216, 245, 255. 

Russian Range. Mt. ra. IV: 481, 483. 

>Russische Kette». Mt. ra, IV; 538. 

Ruysbrock, Vlc. IV: 495, 
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Sabdschek. Vil. IV: 355. 

Sachu. Riv. IV: 15. 

Sagadotschnij. Mt. The Mysterious. IV: 483. 
Sagctsang. Dist. IV: 185, 186. 

Sagis-jar. Rvn. Ill; 32. 

Sa-go. On. and Dist. 111: 363,370,38111. 
Sa-go. Ps. Ill: 386. 

Sagiiang. Dist. IV: 186. 

Sair Galto. PI. Ill: 34* • 

Saj. Rg. Ill: 252. 

Saj-bagh. Vil. IV: 440. 

Sajsan-sajtu. Riv. IV: 482, 483. 

Sajpu-lmlak. Sp. 111:251,252. 

Sakti. Vil. IV: 354. 

Sa-lang-tSvi. Rg. Ill: 385. 

Salpiitsch. Vil. IV: 440. 

Salwen. Riv. Ill: 510; IV: 450, 452, 462. 

Salwin. Riv. IV: 473. 

Samarcand. Tn. IV: 418. 

Samding. IV: 528. 

Samkang, PI. IV: 350. 

Sampa-nesrak. Br. IV: 368. 

Samsak-ajding. On. 111:34,41,272. 

Sando. Rg. Ill: 34O1 342 , 34 b. 

Samiijn-kansijr Mountains. Mts. IV: 452. 
Sandschu. Ps. IV: 414, 431 ff., 436 ff., 440. 
Sandschii. Riv. IV: 441, 443, 476 ff. 

Sandschu. Os. IV: 440. 

Sandschu. Vil. and On. IV: 441. 

Sandschu-davan. Ps. IV: 440 lY., 443, 548 ff., 552. 
Saneeloomak. Riv. IV: 369. 

Sangar-schar. Riv. IV: 259, 264, 265. 

Sanguja. Gn. IV: 440. 

Sapa-tepe-tschap. Gn. ITT: 533. 

Sardschin-tombo. Mt. Ill: 576. 
Sardschung-gongjo. Mt. ra. IV: 233. 
Sargelte-gol. Riv. a. Ill: 342. 

Sarik-kol. Gn. Ill: 533, 534, 537 ^ 544 . 545 - 
Sarik-kol-jilgha. Gn. Ill: 531. 

Sarik-tus. IV: 548. 

Sarschu-davan, Ps. IV: 548, 552. 

Sarsil. Ps. IV: 476. 

Sartiing. R.sn. Ill: 291, 306, 330, 332, 335, 339 ft'., 
35 J^v 3 bi, 371 3«3 ff-; AV: 471. 

Sartang-gol. Riv. Ill: 342. 

Sasam. Vil. IV: 443. 

Sa-san. Rg. Ill: 358. 

Sasigh-tschap. Gn. Ill: 533. 

Sasik-jar. Gl. Ill: 30, 203, 250, 265 ff., 416 ft., 420, 

Sasik-jarning'baschi. Gl. Ill: 30. 

Saspiil. Vil. IV: 364, 366. 

Sassonia. Vil. IV: 358. 

Sa-tchou. Riv. IV’': 502. 

Satlej. Riv. IV: 533. 

Sa-tschan. Sp, III: 338. 

Sa-tscheo. 'In. Ill: 16, 19, 320 fif., 341 ft., 358, 
383 fif.; IV: 471, 473. 

Satschu-tsangpo. Riv. Ill: 50R ft., 521, 568; IV: 
14 ff., 19, 26, 33 ff., 78, 98, 100, 315, 468, 498, 
502, 509, 543, 545, 577, 606. 

Sa-tso-jentsa. Rg. Ill: 358. 

Sa-tschou. Tn. Ill: 301. 


Satscbkan. Riv. bd. Ill: 301. . 

Satschkan-saj. Gn. 111:19,327. 

Save. Vil. IV: 440. 

Savu-davan. Ps. IV: 441. 

Savughluk. Gn. Place of the Earth-caves. Ill: 207, 
209. 

Savughluk -saj. Gn. 111:208,210. 

Schabgo. Dist. IV: 158. 

Scha-gandschiim. Mts. IV: 134, 137, 139 ft'., 150. 
Schagbo-sadschii. Let. IV: t8o. 

Schaggclang-tso. I. a. IV: 137. 

Schagud-tschu. Brk. IV: 180. 

Schahidiilla. IV: 476 ff. 

Schahidullah. IV: 419. 

Scha-jurn-tso. La. IV": 117. 

Schnliing. Dist. IV: 103, 104. 

Schanig-nagbo. T.ct. IV: 23. 

Schan-jeni])en. Kls. Ill: 383. 

Schapka Mononiacha. Mt. Ill; 51, 60 ff., 66 tf., 
i 78 ;IV: 4 « 3 ; 

Schara-gol. Riv. 111:33,342. 

Schara-guj. Mt. IV; 453. 

Scha-tschu. Brk. IV: 142. 

Schejok. Gn. IV: 399, 407, 413. 

Sebejok. Brk. IV: 352, 360, 364, 391, 396, 398 ff., 
401, 403, 405, 4T1, 420, 427, 441. 

Schejok. VI. IV: 395, 396. 

Schejok. Vil. IV: 396 ft., 405, 408, 414, 416. 
Scheme n-tso. I. a. IV: 590. 

Schia-manglaj. Mt III: 63, 239 ff., 251 ff., 268. 

Schia-manglaj-lajdang. Dist. Ill: 241. 

Schi cho-li. Dist. Ill: 358. 

Schigatse. I\^: 525. 

Schiker. PI. Ill: 521. 

Schi-lang-lo. Ps. Ill: 383, 385. 

Schinalgha. Vil. Ill: 324. 

Sching-go. Gn. Ill: 386. 

Schin-go. Gn. Ill: 363. 

Schinne-kdtel. Ps. Ill: 385. 

Schipki. Ps. IV": 53 t. 

Schi-tschuen. (in. Ill: 383. 

Scho-li-go. Gn. Ill: 373. 

Scho-ovo-tii. Ps. IV^: 551. 

Scholung. Rg. IV: 148. 

Scho-ovo-tu. VI. and Ps. Ill: 347 ff , 356, 358 ff., 

364. 369. 385- 

Scho-ovo-tun-buliik. Sp. Ill: 349. 

Schor-kol. La. Ill: 242 ft'., 255 ff.; IV: 549. 
Schor-tschap. Gn. HI: 240, 253. 

Schovot. Ps. Ill: 348. 

Scho-voto. Ps. Ill: 348, 

Schovoto. PL IV^: 328. 

Schubga-go. Let. IV: 401. 

Schuga. Riv. IV: 45 1, 481. 

Schuga. Mt. ra. 1^:449,451,481. 

Schuga-gol. Riv. IV: 449, 453, 559. 

Schugan Mountains. Mts. IV: 455. 

Schugu-gol. Riv. IV: 455. 

Schuschii. Bl. IV: 224. 

Sebli. Mt. ra. IV: 184. 

Segor. La. IV: 174. 

Sejfi-bulak, Sp. Ill: 252. 

Sejtlar. Vil. IV: 440. 
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Selling-tsnngpo. Riv. IV: 33. 

Selling-tso. La. Ilf: 508, 509, 516, 578; IV: 3, 5, 
13 ft'., 24 rf., 35 ft'., 50, 73 ff., 98 ft'., 124, 172, 199, 
219; IV: 69, 72, 315, 468, 500 ft'., 505, 509, 515, 

539 , 54 L 545 , 577 , 579 ft-, 59 ^ <T., 6oj. 
Scmilanu-jan-hiilaghi. (in. 111:327. 
Sen»fljadzong. IV: 500. 

Sendo. Mt. ra. IV: 136. 

Scngor. Dist. IV: 158. 

Serkem. Mt. IV: 158. 

Scrtse. PI. 1^:331,335. 

Setscha. Let. IV: 133. 

Shahkanjam. Mt. IV: 140. 

Shankar Shah. R'lv. IV: 269, 520. 

Shankhor. Dist. IV: 218. 

Shapka Monomakha. Pk. IV: 456, 457. 

Sharagui. Mts. IV: 456. 

Sharagui-gol. Kit. IV: 456. 

Sharakui-daban. Mts. I\\* 456. 

Sharakui-daban. Ps. IV: 457. 

Sharakui-iiala. Mts. IV: 456. 

Shemen 'J'so. La. IV: 518. 

Shiabden Mtry. IV: 471. 

Shigatze. IV^: 514. 

Shingo. IV: 370. 

Shushot. Vil. IV: 383. 

Shyalchi K;lng Jdng. Mts. lV:5ri. 

Shyal-chu. Stm. IV: 511. 

Sigo-jenipcn. (in. Four Walls. Ill: 363, 364, 

37 ^'- 

Sikkim. IV: 55^. 

Siklik. Vil. ^ 1 V: 440 . 

Simla. Tn. IV: 514, 530 ft". 

Sind. Riv. IV^ 379. 

Singrul. (in. 1^:353 Ff.. 388 FF. 

Si-ning. Rg. Ill: 323, 465 ft'. 

Si-ning-fu. 'I'n. 111:376,578. 

Sining-fu. IV: 469. 

Siriap. 1 * 1 . IV'': 320, 32 1. 

Sirthang District, ('try. 111: 341. 

Sirtin. Pn. Ill: 341, 

Sirtin-machain-ula. Mt. ra. Ill: 342. 

Skardii. Vil. IV: 37 1,372. 

Snenio. St. IV: 364. 

Snurla. Vil. IV: 364. 

Sodschi-la. P.S. III: 351 ; IV: 361, 371 fif., 378 ff. 
Sogele. Prm. IV: 212. 

Soghok-saj. On. Ill: 31. 

Sologhas. Vil. IV: 440, 442. 

Sologhas. Stm. IV: 443. 

Soloiien. Riv. IV: 505. 

Soltak. Sp. IV: 390. 

Soiling- tschok. PI. IV: 336. 
Sonidii-dschaliin-tsagma. CJtry. IV: 136. 
Sonie-tsangpo. Riv. IV:i58ff’, 

Sonamarg. Vil. I\^• 379. 

Sook-ghas. IV: 444. 

Sos. Dist IV: 434. 

Soughluk. Rg. The Cold Region. Ill: 209. 
Soulon-kiok. Pi. IV: 336. 

Soum-dji ts*o. La. IV: 503. 

Sourghak. Gd. mi. 111:362; IV: 548. 

Sodschi-la. Ps. IV: 387, 389, 403, 418, 424. 


Sov'ar. La. IV: 344. 

Spaino’s Helmet. Id. IV: 07. 

Sjionjcn Haptse-tso. La. IV: 184 Ff. 

Srinagar. 'In. IV: 355, 360 fif., 372, 379, 403, 507, 

553 - 

Stakna. 'I'lnp. IV: 384. 

Sube. Mt. IV: 453. 

Sue hn in -nor. La. Ill: 340 ff. 

Suchain-ula. Rgt*. Ill: 342. 

Siiget. Brk. IV: 425. 

Suget. Ps. IV: 42 1 , 423, 426. 

Siiget-aghsi. IV: 425, 436. 

Suget-davan. Ps. IV: 419 ff., 424, 43 1 , 441, 548 ff., 

552. 

Sijget-karaul. IV: 425. 

Siiget-rongo. (in. IV: 425. 

Siiltnn-tschiikur. Ixt. IV: 407. 

Siimdel. Dist. IV": 260. 

Suindo. Rg. IV: 3 68. 

Sumdschi-tso. I.a. 1X^:498,589. 

Sum-tun “biilak. Rg. 'I’he I’hrce Thousand Springs. 
Ill: 204, 265. 

Supa-bulak. Sp. Ill: 199. 

Sii-petelik-tagh. Mt. ra. HI: 72. 

Suriah. PI. IV: 320. 

Sum. Riv. IV: 369, 370. 

Sutlej. Riv. IV': 473. 

Su-ullugh-tschap. (jin. Ml: 530. 

Siirche-nor. La. 111:578. 

Syrlyn District. Ctry. 111:341. 

Syrtyn Plain, ('try. 111:341. 

TTabu-obo. JV’^: 455, 456. 

'rach-da\ ane. Ps. 111:251. 

'I'a-chien-lu. IV: 471. 

'Padschlnur. Trb. Ill: 345. 

Tachlyk koul. La. l\^• 503. 

'Facn Ekin. PI. 111:341. 

Tag. J*s. Rocky. IV: 527, 5 28. 

Tagar. Vil. IV: 354, 355, 387* 

'ragirman-baschi. Vil. IX': 440. 

Tag-sta pon. VI'. fV: 50 1. 

'Pagsu-gompa. Tmp. 1 \^: 358. 

Tag-tsa ts’o. T.a. 1 \^: 503. 

Tai Chaka. La. IV: 245. 

Tajighlik. Dist. Ill: 273. 

'I'ai I so. La. .IV: 520. 

Takelgan. Stm. Ill: 344. 

Tak.san. PI. IV:' 186. 

Takta-parii. Bl. and stm. 'Fhrone of the Sjiints. 

MI: 50, 51, 72. 

Ta la.‘ IV: 524. 

Talen tak. Mts. IV: 455. 

Tallik. (in. IV: 436. 

Tam. (^n. IV: 436. 

Tam-bulak. Sp. HI: 358. 

Tamtschi. La, III: 43, 44. 

Tamtschi. Rg. 111:251. 

Tdng Jung. La. I\^: 512. 

Tang-la. Mt. Ill; 510 ff.; IV: 450, 452, 466 ff., 
469 flf., 472, 497, 545, 575 ff., 580 ff., 584, 588, 
596, 604 ff. 

Tang-le. Dist. IV: 24. 
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Tan-ho. Riv. Ill: 19, 358. 

Tanksi. Vil. IV: 282^ 350 ff., 361, 391. 

Tanktse. Vil. IV: 347, 

Tan-la. IV: 480. 

Tan-tscbu. Kiv. IV: 452. 

Tar-aghis. Mth. The Narrow Opening. 111:251 
ff., *S 4 . 

Tar-bughas. Gn. The N«arrow Neck. IV: 431. 
»'rargot Lha». Mt. ra. Snowy Peak.s. IV: 579. 
'Fargot Lhd, Mts. IV: 512. 

'rarim. Riv. Ill: 30, 76, 82, 97, 189^ 191, 240, 

*52. 380. 393. 399. 410, 414. 472. 483. 5°9 ff-; 

IV; 112, 199, 417, 481, 548, 550, 586. 

Tar-tova. Dist. IV: 232. 

Tasch-ajtu. Ps. Ill: 251. 

Tasch-ato. Ps. 111:251. 

Tasch-davan. Ps. HI: 62, 204, 251 ff. ; IVi 550, 552. 
Taschi-lumpo. Tmp. 111:376,516; IV: 14. 
'Faschir-gano. Mt. Ill: 338. 

Tasch-kol. La. Ill: 14, 19 ff., 301, 312 fl., 328. 
Tasch-kiil-baschi. VI. HI: 252. 

Tasch-uj. Rii. Ill: 249, 266, 273 ff. 

'Fashi Bhup Cho. IV: 511. 

'Fatlik-bulak. Sp. and Gn. 'Fhc Fresh Spring. 
HI: 4 ff., 8 ff., 14, 16, 18, 21, 251, 255 ff., 309, 
327, 329, 389, 406 ff., 410, 538; iV: 551. 
Tator. IV: 455. 

'Favim-alcsiin. Ctry. 'Fhe Five Sandy Deserts. 

in: 344. 

Tavun-buluk. Dist. The Five Springs. HI: 352, 

358- 

'Fawan Bulgan Kutil. P.s. 111:341,357. 
Tchar-gad tso. La. IV: 500,503. 

Ichar-gad ts’o. I, a. IV: 503. 

Tchong-kara-balik. Gn. Big Black Fish. HI: 41. 
Tchoukour-say. Gn. 111:251. 

4 ekija-tagh. Rge. Ill: 420. 

'Fclve-tschukc. (in. IV: 439. 

Temirlik. Sp. HI: 30 ff., 36, 139, 193, 203 ff., 207 
ff., 214, 226, 249 ff., 257, 261, 265 ff., 268 IT., 291, 
337, 408, 427; IV: 138, 199 ff., 314, 481, 497., 
Tcngeliguin-gol. IV: 471. 

Tengelik. IV: 473. 

"Feng-jaghatsch. IV: 444. 

Tengri Cho. La. IV: 77. 

Tengri-nor. La. Ill: 138, 521, 562; IV: 10, 12,43, 
77, 99, 166, 450, 480, 493, 498 ff., 507, 509 ffi, 
513 ffM 530 5397 54 L 545 i 5747 57 ^ ff., 59 L 

593 - 

Tcngri-Nor. La. IV: 508, 509. 

Tengri Nur. La. IV: 512, 

Tengri Niir. La. IV: 513. 

Tenkar. IV^: 487, 490, 
levet-jilgha. Gn. IV: 439, 

Thok. IV: 5 1 1. 

Thok Daurdkpa. I V: 5 1 o ff. 

Thok Jalung. Vil. and gd. rni. IV; 218. 
Thoktho. Riv. IV: 472. 

Thom budha. Vil. IV: 471. 

Thuden-gomba. IV: 471, 

Thiirgu tso. La. IV: 590. 

Tibet. Ctry. Ill: 4, ai, 23, 31, 36, 40, 50 flf., 36 
ff-. 59. 66, 69, 72, 82, 90 ff., 93, 97, 101,404 ff.. 


109, III ff., 114, 1 16 ff., 119, 1 29 ff., 1 36 ff., 140, 
142, 146, 169, 175 ff,, 178, 207 ff., 226, 229, 236 
ff., 246, 249 ff., 252, 265, 289, 300, 308 ff., 31 1, 
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Chimp civ, IV; 143; Camp cvii, IV; 152; Camp 
cviii, IV: 158; Camp cx, IV: 172; Camp cxi, 
IV: 176; Camp cxiv, IV; 186; Camp cxv, IV: 
188; Camp cxvi, IV; 196; Camp cxvii, IV: 200; 
Camp cxxi, IV: 221 ; Camp exxv, IV; 234; Camp 
cx.xvi, IV; 235; Camp cxxvii, IV: 237; Camp 
cxxviii, IV: 239; Camp cxxix, IV; 240; Camp 
exxx, IV; 243; Camp cxxxi, IV; 246; Camp 
cxxxii, IV: 249; Camp cxxxiii, IV; 251; Camp 
cxxxiv, IV; 2 5 1, "*25 8; Camp cxxxv, IV: 260; 
Camp cxxxvi, IV; 262. 
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altitudes on central highlands, lit; 85, 87,89, <)i — 
93 ) > 55 ) >57 ff ) ’^Z) >^ 5 ) 4 . 3 ^') 439 ) 44 >) 443 — 
445 ) 447 ) 450 - 453 ) 455 - 458 , 4^2, 46.1, 
468, 471, 474, 478) 502 tr., 508, 515, 510, 
520, 523, 525; IV: 10—12, 14, 458 ff., 472 — 
473 . 494 . 497. 5 ° 5 . 5 o 8 , 573 — 58 °. 585— 
593. 

— Chalting'gol, III: 340. . 

— Chal-tiischkiin, IV: 426. 

— C'hang-tang, IV: 471. 

— Charcmaru, IV: 509. 

— Dalai'kurghan, 111: 530. 

— Dunglmre system, IV: 574. 

— l^iinglik, III; 10. 

— Driigiil), IV: 351. 

— Kr Naser, IV: 430. 

— Ciamlschiihik-saj, III: 261. 

— at Ciasehun-gol, 111:379. 

— of (iiisga-aghsi, IV: 434. 

— near Glaciated JVft., Ill: 05. 

— at Gurvun tang, 111:347. 

— - at llarschii, 1X^:207,213. 

— Haschaklik, 111; -103. 

— lldjtc-ovo, HI; 343. 

— lkc-erget(), HI; 363. 

— Ikc-tsolKiii-goI, III: 57tS. 

— Ike-tsohau-namon, HI; 574. 

— Ilve-tschimen, 111: 242, 243. 

— Japkaklik, HI; 535. 

— jaj)kaklik-saj, HI: 42. 

— laptschan, IV: 413. 

— Jigdelik-tokaj, HI: 392. 

- Joli-kol, HI: 533. 

— julghim (lung, 111: 273. 

— Kan-ambal, IV: 551. 

— Kai)a, HI: 529. 

— near Kara korum pass, IV: 415, 418. 

— Karghalik, IV: 444. 

— Kar-jaghdi, HI: 407, 409. 

— Kar-jakkak, HI: 40. 

— Kerija-kotel, IV: 4t>S. 

— Koko-schili, IV: 451. 

— Korkan-otak, HI: 260. 

Koschlasch, 111 : 39(>. 

— Kinn-bojan, HI: 535. 

— Kum-tschapghan, HI: 10. 

— Kurghan-saj, HI: 249. 

— spring of Kii-schui-clia, HI: 320. 

— S. side of Kwen-.liin, III; 53S, 540. 

— Kwen-lim Mis, 111 : 531. 

Lajka, III: 534. 

altitudes of lakes, IV: 5S9 — 593; .\ddan-tso, IV: 
987 5 b 2 . 

— — Ammoniaqiie, IV; 591. 

— — Antilopes, IV: 591. 

— — in valley S. of Arka-tagh, IV: 567 — 568. 

— — Arport-tso, IV; 590. 

Aru-tso, IV: 232, 514, 520, 532, 589, 590. 

— — Atschik'kdl, III: 420, 589. 

of Author’s valley (1896), IV: 591 — 592; 

of Author’s journey (r9oo),JV: 592; of Authors 
journey (190O7 IV: 592. 

Binocle, IV; 591. 


altitudes of lakes, Hond.schin- tso, IV: 590. 

— — Boul-tso, IV: 591. 

— — BoursO-tso, IV: 591. 

— - Bmn-tso, IV: 590, 591. 

— — Burben-lso, IV; 591. 

— - — Chang-cho tso, IV: 591. 

- - Cones, IV: 591. 

— — DagtsC'tso, IV: 114, 592. 

— — Dangraqum tso, IV: 590. 

1 )etsche-tso, IV: 224. 

— Djap-tso, IV: 5 89. 

— — Dsdnvu-lsaga lake, IV: 175. 

- — Glias-kol, HI: 40, 270, 55b, 589. 

— — Memiones, IVb 5()j . 

- — Horpa-tso, IV; 587), 590, 5()3. 

— - - of Jamdok-tso, IV'^: 526, 593. 

Jascliil-kdl, IV: 589, 590, 593. 

— — Jumcaux, IV: 591. 

- — Kelse-tschaka, 1\’: 590. 

- — Kjaring-tso, IV’: 590. 

— — Kum-kbl lake.s, IV: 559, 589. 

— l.akor-tso, IV: 161,592. 

— — I.ighten, IV: 589. 

-- - - Lima-ringmo-tscliaka, l\': 590. 

,)f l.ittledale’s journey, IV: 591. 

— — at Luma-ring-tso, IV: 213. 

— Manasarovar, IV: 5 <>3. 

— - Mangtsa-tso, IV: 514, 589, 590, 592. 

— — Meinar-tschaka, IV: 522, 590. 

— — Montcalm, IV: 591. 

— — Naktsong-tso, IV’^: 592. 

— — Ngangzi-tso, IV: 5(^0. 

_ — Njakten'tso, IV: 590. 

— — . Omau-tso, 1\’: 590. 

Pam-tso, IV: 591. 

Panggoiig-tso, IV; 593. 

— — Perdrix, 1V:5<)1. 

Perutse-tso, IV: 207, 590. 

— — Koche.s Rouges, IV: 591. 

— — Salpetre, l\’: 591. 

— — salt lake, HI: 108. 

— — Schemen-tso, IV: 500. 

— - - Selling-lso, IV: 29, 502, 592. 

— — Sel Rouge, IV: 591. 

— — Sumdscln-tso, IV: 589. 

'lengrbnor, IV: 513, 5()f, 593. 

— — 'J'hurgurlso, IV: 590. 

— — 'Pibetan lake-land, III; 119. 

— — Trcb, IV; 5 89. 

Tscliargut-tso, IV: 33 n, S3, 592. 

— — 'rschaikol tso, IV: 589. 

— 'rschimen-kol, HI: 29. 

— — 'Pschumar, IV: 501. 

Tsolla-ring-tso, IV: 590. 

Tso-nak, IV: 592. 

Tso-nek, IV: 12. 

Tso-ngombo, IV: 590. 

Tso-ring-tso, IV: 591. 

Usun-schor, IV: 589. 

— I«ama-jiiru, IV; 369. 

— Leh, IV: 359. 

— Lu-tschuen-tsa, III; 374. 

— Mandarlik, III; 40. 
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altitudes, Marco Polo range, IV; 453. 

— Min-bulak, 111:419. 

— Mobaruin-gol, III: 382, 383. 

— Mole-kojghan, III; 212, 260. 

— Mossoto, III: 572. 

— beside Naktsong-tso, IV: 44. 

— nameless Range, III: 483, 486, 493. 

— Odon-tala, IV: 479. 

— S. of Odon-tala, IV: 479,480. 

— Oj-toghrak, IV: 444. 

— beside Panggongdso, IV: 336, 344. 

— of passes in Akaio-tagh, III; 28, 249, 278, 286, 
289, 425, 430; IV: 555, 563, 579. 

— — Altyn Tagh posterieur, IV: 548. 

— — Amban-aschkan, IV: 558. 

— — Angiir-daktschin, IV; 453. 

Ara-tagh, III; 47; IV': 558 559, 563, 579. 

Arka-tagh, IV: 544, 546, 561 — 564, 569 — 

57i» 579™5»^- 

Astin-tagh, 111:22,404,530,540,551,552, 

554» 579; IV; 548“554. 

— — Atisch, IV: 549. 

— — N.W. of Atschik-kdl, IV; 549. 

At-to-davan, IV: 549» SS^- 

S. of Basch-jol, IV: 551, 552. 

Buka-magna, IV: 574, 580. 

Biilak-baschi, III: 536. 

near Camp xu (1901), IV: 545. 

central highlands. III: 502 ff., 508, 515, 520, 

5231 525; IV: 5, 8, 12, 13, 464- 

— — I)alai-kurghan-art, IV: 550, 552. 

— — S. of Dasch-kdl, IV: 549, 552. 

pass of Davato, III: 360. 

Diingbure, IV: 572 —574, 580. 

— — Erenak-tschimo, IV: 130. 

— — Fotu-la, IV: 369. 

— — Candschuluk-baschi-davan, III; 261. 

N. of Ghas-kdl, IV; 556, 

near Glaciated Mt., Ill: 95, 142, 144. 

— — Ghopur-alik, 111:237; IV: 553, 

— — Gultscha-davan, IV’^: 556. 

— — Gurbu-naidschi, IV": 453. 

— — Halim Baj-sajning-davani, 111:260 - 261. 

— — S. of Hangeit-kol, IV: 549, 552. 

— — Humboldt range, IV: 552. 

— — Ike-tsohan-davan, III: 574. 

— — Jaka-saj, III: 406. 

— — Jaman-davan, 111:398; IV^: 549. 

Japkaklik-davan, IV: 535, 550, 552. 

Joli-kol, 111: 533- 

Kalta-alaghan, III: 49, 215, 228, 259, 412; 

IV: 558—559, 5<'3, 579- 

— — N.E. of Kan-ambal, IV: 551. 

Kano, IV; 455. 

— — Kara-konim, IV: 417, 418. 

— - Kilong, IV: 512. 

Kisibdavan, IV; 548. 

— — - Koko-schili, IV: 569 — 571, 580. 

— — pass of Koko-tom, IV: 453. 

— — Korumluk-davan, III: 258. 

Kouk Bouyan, IV: 548. 

Kum-bojan, III: 535. 

Kiim-davaii, IV: 550, 552. 


altitudes of passes in W. Kvven-lun passes, IV; 
548—554. 

— — Lani-la, IV^:47o. 

— — r.ap-tschi-tschcn, IV: 552. 

— — Marco Polo range, IV: 451, 453. 

— — Musluk, IV: 549, 

— — nameless range. III: 483. 

— — Namika-la, IV; 369. 

— — Napu-la, IV: 484. 

beside Panggong-tso, IV: 336- 

Sandschii-davan, IV^: 432, 548, 552. 

— — Sarik-kol, III: 533. 

— — Sarschu-davan, IV: 548, 552. 

— — Savu-davan, IV: 441. 

— — pass Scho-ovo-tu, III: 34S — 349; IV^; 551. 

— - Sodschi-la, IV: 374. 

— Suget-davan, IV: 423, 548,552. 

Uang-la pass, IV: 452, 575 —577, 5^*- 

— — Tasch-davan, IV: 550, 552. 

— — in E. Tibet, IV; 593. 

— — in S. Tibetan valleys, IV: 150, 180, 183, 
207, 213, 221, 236, 240, 243, 244, 512, 515. 

- in W. Tibet, IV: 593. 

Tschang-la, IV: 353. 

— Tschang ranges, IV: 577 — 580. 

_ — beside Tschargut-tso, IV: 83. 

near Tscharklik-su, IV: 549 — 550, 552. 

Tschimen-tagh, 111:44; IV: 556 — 558, 563, 

579- 

— -- Tschoka-davan, IV: 550, 552. 

Tschokalik, III: 532, 

— — Tschum-tschum, IV; 451. 

S.E. of Usun-schor, IV: 555. 

— Wellby’s valley, IV: 4S6. 

- VV. Tibet, IV: 586. 

— Piaslik range, 111:412. 

— Rinak-siimdo, IV: 123. 

— Sarik-kol, III: 533. 

— beside Satschu-tsangpo, IV: 14; source of same, 
IV; 468, 

-- Schuga Mts., IV; 451. 

— between Selling-tso and Naktsong-tso, IV: 38. 

— Singrul, IV: 354. 

— Tang-la, IV: 462, 471, 575— 576. 

— Tasch-davan, III: 62. 

— 'Patlik-bulak, III: 10. 

— Tcmirlik, 111: 30. 

— in E. Tibet, IV: 451. 

— in N. Tibet, IV: 483, 486, 489, 490, 499, 563 — 
566. 

— in S. Tibet, IV: 511,512,514-516. 

— in W. Tibet, IV: 419, 420. 

— N. Tibetan water-divide, IV: 479. 

— Tikse, IV: 359. 

— Toghra-su, IV: 429. 

— Tolkolik, 111:401. 

— Tsajdam, III: 300; IV: 471. 

— Tscharklik, III: 392. 

— Tscharklik-su, III: 395. 

— Tschigelik-kasch, III: 267. 

— Tschimen-fagh, III; an, 230, 238, 257, 258. 

— Tschokalik, III; 532. 

— Tsebu, IV: 224. 
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altitudes, beside 'Fso-ngombo, IV: 266. 

— K. 'rurkestan, TV: 440. 

— 'riis-biilak, III: 212. 

— Ulliigh-nuis-tngh, 111 : 547. 

— Unkurluk, III: 406. 

at Usnn-si'hor, HI: 247. 

— of valleys, N. of Akato tagh, IV: 556. 

— — Anainl):iniin-gol, HI: .^33, 335, 3.^8. 

S. of Ara-tagh, IV: 558 -559. 

S. of Arka-tagh, 111 : 548, 551, 554 556, 

SS‘). S'**. 5 '> 5 - 5 ^' 7 - 

Astin-tagh, 111 : 30S, 312, 3:.)- 316, 318, 

.422, 325. 

— — Avras, 111: 49. 

— - Kajir, III: 47. 

— — S. of Kalta-alaghan, IV: 559. 

— — Kara-unirau, IV: 4 <>9. 

— — Kum-kol, HI: 5S, 66, 67, 2 1 .S, 2 26, 4 1 6, 4 17, 
420, 421. 

— — - Murus (Jang-tsc-kiang), IV; 462. 

— — rasehalik'saj, HI: 240. 

— — Saviighluk, 111:209,210. 

— — Sebejok, IV: 39(), 401, 405 -407,409. 

— -- in S. 'Fibet, IV: 104, iio, 142 IT., 146, 148 
— 150, 172, 179, 180, 183, 186,187,199.207, 
213, 22S, 233, 243, 244, 249, 251. 

— — Tschilira, IV: 420. 

— — T’sehimen, HI: 197,410,411; IV: 557. 

— • — N, of Tschiinen-tagh, HI: 258. 

Wellby’.s, IV: 59i.‘ 

Aniinoff, Mr, ()., IV: 162, 201. 

Ainpthill, Lord, IV: 534. 

Andersson, J. G., IV: 607. 
andesite, III: 547. 

Anglo- Riis.sian Houndary Commission (1885), IV: 
479 - 

antelopes, on central highlands, III: 85, 88, 92, 93, 
95, 100, T32, 142, 147, 1497 433 t 443 » 447 » 

458, 465, 46S, 470, 473, 493, 495, 496, 501, 502, 
5051 524? 554; IV: 7, 11,23,36, 37; in Lndak, 
IV: 363; in N. border range.s, HI: 40, 45, 58, 70, 
74, 79, 170, 174, 183, 196, 312, 412, 413, 422, 
441, 485, 489; in S. 1 'ibet, IV: 105, 138, 233, 
510, 515; skull of, as ownership mark, III: 184. 
ants. III: 8. 

Anville, D^ his map, IV: 526. 
apes, in Tibet, IV: 497. 
apple trees, IV: 364, 440. 
apricot trees, IV: 364. 
arcose, III: 574. 

areas, of Tibetan lakes, IV^: 503. 
argol, yak-dung, III: 70, 100. 
arkharis. See sheep, wild, 
artscha, juniper, IV: 400. 
asses, wild. See kulans. 

At Kjachtij na Isioki Scholtoj Keki^ by Prsche- 
valskij, quoted, IV: 473 — 474,481 — 483. 
aiigen-granite, 111:352. 
aul, summer-village, III: 533. 
author, crosses over Astin-tagh, III: 3-~26; over 
Akato-tagh, III: 27 — 30; over Tschinien-tagh, 
III: 36 — 45; over Ara-tagh, III: 47 — 4^; over 
Kalta-alagban, III, 48 — 51; sounds Upper Kum- 


^>.31 

kol, HI: 59 -60; crosses over Arka-tngh, HI: 
68 S3; sounds salt lake, III; 103 — 109; 

explores lake-land, HI: 124 — 13<>: returns to 
'lemirlik, HI: 151 — 204; makes excursion to 
- 3 jagh"kiiin-k(>l, III: 207 226; journey An- 

auil>aniiii-uJn, 111:265 -386; makes a new jour- 
ney S., 111:389 -4(15; makes a (lash for Lhasa, 
HI: .|()() — 525; journey of 1896 along Arka- 
tagh, 111:529 579; paddles down Satschu- 

tsangpo, IV: 15 — 22; explores .Selling-Iso, IV: 
22 \S7, 72 - 78; liainpered by T ibetans, IV: 38, 
72, 102; exjilores Naktsong-tso, IV: 38 — 71; ex- 
plores 'Fschargiit-tso, IV: 81—05; travels licside 
Hogtsang-ts.'ingpo, IV: 105 — 123; makes excur- 
sion to Scha-gandschiim IV": 134 — 141; travels 
west towards Leh, IV: 141 — 361; goes down 
to India, IV^* 362 — 379; travels from Leh to 
Last 'Furkestan, I\T 383 — 444; on i)hysical geog. 
of 'Fibct, IVT 537—605. 
on Aru-tso, T\^: 521 -522; camj) of, 1 \': 136; on 
Knglish Lhasa expedition, I\": 523 -534; his 
lake altitudes, I\^• 590 -592; general map of 
T‘il)Ct, IV: 537 - 546, 595— 51)6 ; i)ass altitudes, 
IV’^: 549 --594; rate of travel, IV': 589; his val 
ley of iS<)6, IV : 544— s-js, 567 — 568, 5S0, 

Bu( kstrbin. Dr. H., HI: 547. 
hagh, orchard, IVT 439. 

Bailey, Lieut., journey of, IV: 531, 533. 
bulghun, bush, in Kwen-liin, IVT425.439; in N. 
Til)Ct, III: 31, 32, 199, 20 1, 202, 246, 266, 267, 
316, 326. 332, 308; IV; 425, 439; in S. 'I'ihet, 
IV: 109, 200, 204, 213, 26. j, 266, 282. 287, 290, 
2937.31^,320; in \V. 'Fibet, IV: 399, 400, 407. 
barley, HI: 37(), 383 ; I\T 440. 
ba.schi, head of glen, HI: 329. 
ba.sins, of internal drainage. See Drainage-basins, 
bazaar, of l.ch, IV^- 384. 

beach-lines, valley S. of Arka-tagh, 111:557; of 
Dagt.se-tso, IV: 104, 105; of Dotsche-tso, IV: 226 
— 227; in lake-land, HI: 124; beside desiccated 
lake.s, IV: 229— -230, 251, 253; of I.akor-t.so- 
basin, I\": 152, 154 — 157, i6r, 164 — 171; Little- 
dale on, IV: 509: of Panggong-tso, IV: 322 — 
323; of Perutse-tso, I\": 202 — 203; of Selling- 
tso, IV; 35,. 39, 73; of Tso-ng(3ml)o, IV: 273 — 
274, 280, 283 — 286, 305. See also strand-ter- 
races. 

bears, III: 32, 100, 128, 132, 147, 290, 405, 423, 
473 i 500- 
bees, HI: 12S. 
beetles, HI: 8. 
bel, flat saddle, III: 16. 

Bell, IV: 479 > 

Bellew, IV: 478, 

Biddulph, Captain, IV: 478. 

Bogdanowitsch, IV: 476, 547 — 549. 
boghana, bush, IH: 33, 293, 316. 

Bogle, IV: 525. 

bogs. See Quagmires and Marshes, 
boldschemals, backwater loops, IV: 112. 

Bolscheff, Major-General, III; 72. 
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Eonin, 1V:44S, 470; memorial of. III: 8. 

Honvalot, III: 58, 494; IV: 448, 461, 469, 530, 538, 
561 ; his altitudes, IV: 493: and a])es in 'I'ibel, IV: 
497; his lake-altitudes, IV: 591; inai), III: 60 — 
63, 251 — 252, 256; IV: 493, 507; noinenclature, 
III: 251 — 252; pass a]t.ilU(ios, IV; 550, 554, 558, 
573—578, 584; his route, 111: 213, 251-252, 
260, 417, 444, 512, 554; IV: 48c), 493 4 q8, 542 

—5431 545 i 55^>1 5 ^> 9 i 573 i 574 i 577 ; vol- 
canoes, 111:548; lV:4g4 495* 

Houndary Commission (1885), IV: 479. 

Howcr, III: 512; IV: 3, 41, 84,99,212,220,231, 
448, 510, 516,530,539,540,599; his altitudes, 
1 \^: 232; on Am ('ho, IV; 520 522; his Char- 

gat Cho, IV: 98; on d'ihctan climate, 111:477; 
his Diar-y quoted, IV: 74, 77 — 78, 97; his jour- 
ney, IV 514—515, 578; lake-altitudes, IV: 589, 
59-, 593; -(9 39’ 4D 43i 98, 468; pass- 

altitudes, IV: 576, 57S, 5S5, 586, 58S; route, IV: 
485, 542 — 543, 545 i 576, 577 i 5781 5871 589; 
among Selling-tso lakes, IV: 50, 74, 77— 78, 500 
■ 502.^ 

l)ora\, IV: 514,518. 

bridges, in Indus side glens, IV; 36S, 373, 3S5 : 
over Indus, IV: 356, 358, 364, 397, 384. 385; 
over Schejok river,' IV: 355; at 1 'anksi, IV: 351, 
over 'rsangcr-sc.Iiar, l\': 268; in W . 'rurkest:in, 
I\ : 444* 

briers, wild, 111 : 395 ; IV: 400. 

Hrodrick, Mr., IV: 523, 534. 

Brtickner })eriods, l\': 2r8, 527. 
biighra, male wild camel, 111:373- 
buka schirik, yak grass, 111:470. 
burials, of author’s men, III: 154 — 15^*; 

Buriats, III: 257 ff.; IV: 531. See also Cossacks. 
By Strom, Major, IV: 541. 

Cairngorms, III: 434. 
calcium carbonate, IV: 201. 

camels, tame, III: 3, 4, 23—25, 41,46, 53, 72, 73, 
III, 146, 151, 170—175, 181, 199,278,293,302, 
3041 3t>5i 3091 31 D 214, 333, 348 ff. 428; IV: 40, 
41, 245, 275 ff., 281, 300 If., 306,328, 383ff„587 
ff. ; cros.sing a river, 1^:587,588; descending 
slope, III: 46; drop young, IV: 150; eating maize, 
ill: 390; eating .snow, 111 : 373; of Kirgis, IV: 
426,428; laden, 111:474; marching, 111:3 -5; 
owned by Mongols, 111:340,342; en route for 
T.adak, IV; 12 1, 122; searching for grass. III: 
476; sinking in quagmire, 111: 147; in snow, 
III: 332; survivors of the journey, IV: 361; in 
T.sajdam, III: 301 — 302, 340 ff.; wild, III: 22, 
300, 303, 312, 320, 373, 379, 381; range of, HI: 
300 301. 

C'amp, S. of Arka-tagh, 111:430; in Upper Astin- 
tagh, III: 24; author’s, IV: 136; at Bos-tschat, 
IV: 431; at Bulak-baschi, HI; 53; at Mandarlik, 
III: 38—39* 244—245; Mongol, 111 ; 337, 358, 
368,383; at Tatlik-bulak, III: 10; Tibetan, 
IV: 186 (see also Encampments); at Teinirlik, 
111:202; in Tsebimen valley, 111:29. 

("amp II (1896), views from, 111:536; Camp iii, 
111:537; Camp IV, 111:537—538; Camp v. III: 


538 — 540; Camp VI, 111:540 — 541; Camp viii, 
HI: 542 543; (Jamp IX, III: 544; ('am]) xi. III: 

546 - 547; ('amj) XII, 111:548; (Aamp xiv, 111 : 
549 550; Camp xv. III: 549" 550; Camp xviii, 

111 : 552- 553; 6:amp xxiv, III: 558; Camp xxv, 
111:559; Cam]) xxvii, 111: 560; (..'am]) xxix. Ill; 
561; (iamj) XXX, 111:562; ('amp xxxi, 111 : 563 
— 566; (Ann]) xxxiii, III: 567; Camp xxxiv, III; 
567; ('am]) XXXVI, III: 570;! ’am]) xxxviii, HI: 57 i. 
Camp xxv, (1900), III: 89; Camp xxxv. III: 121; 
Camp xxxvi, III: 123; Camp xxxvii, III: 126, 
127; Cam]) L, III: 145; Camp i.xix, III: iSi, 1S2, 
186; Camp i.xxiii, views from, 111:1 (14 — 197: 
Cam]) i.xxxiii, views from, 111 : 221 — 222; (.'amp 
i.xxxv, views from. 111: 224 — 225; (.^imj) 1. xxxvi, 
111 : 227; ( amj) xci. III: 239; ('amj) xi.vi. III: 
141; Cam]) cm, 111:283,284; ('amp c vi, HI: 
292 — 294; ('am]i CXI, 111:314 — 315. 

Camj) II () 9 or)i HI: 394; ^'9 111 - 423* 424* 

426; (Jam]) xxn, III: 433; Camj> xxm, ill: 434 “ 
436; ('amj) XXIV, 111:438 - 439; Cam]) xxvii, 
HI: 446; (Jainp xxxi, 111:458 - 459; Cauii)xxxv, 
HI: .]65 — 466; (ramj) xxxvii, ill: 46() -4 72 ; 
Camp XI., 111:481; Cam]) i.xxvr, IV: 30; Camp 
I XXXIV, IV; 8. 1; ('amp xc, I\': 1 07 108; C'amj) 

XCii, IV’: I ir 112; (Jamj) xciii, IV: 114 118: 

(Jamj) cv, IV'; i.]5, 146; Camp cix, IV'^: 763, 
764; ('amp ( xn, IV': 183; Camp cxvii, IV: 201 ; 
Cam]) cxix, IV^: 215; (’amj) ( xxr, IV: 222 ; (Jump 
cxxii, IV': 225; Camj) ( xxvir, 1V':237 : ('amp 
t'xxviii, IV: 238 — 239; Cam[) cxxix, IV; 240, 
242; (Jamp cxxxi, IV: 244 — 245; ("amj) < xxxir, 
IV: 248 — 249; Cam]) cxxxm, IV: 254; Camp 
cxxxiv, IV: 258; Cam]) c xxxv, IV^ 259 — 260; 
Camp cxxxvii, IV^: 265; (ktmp cxxxix, IV: 
274; Cam}) cxi.i, IV: 285 2S7; Camp 

IV: 304—305, 308—309; Camp cxlvhi, IV: 331 

“ 333 * 335 - 

Candler, his l)Ook (juoted, IV: 525, 530. 
caravans, 'I'ibetan, HI: 516,518. See also Sheep 
and Vaks. 

carbonate of soda, IV^:5i8. 

Carey, III; 5 1, 52, 58, 60, 61 n, 62, 66; IV^: 448,478, 
516, 53S; his map, III; 60 63, 256, 259,357; 

iV': 510; pass altitudes, IV': 550; uses Hohi route, 
IV^: 477; his route in N. Tibet, HI: 71, 213, 252, 
260, 341, 343, 444 , 568—570; IV: 457 , 49 ‘ 8 i 5^9 
—510,542,559; in Siirtang, HI: 341, 343 - 
carrots, IV’': 440. 
cattle, 111:342. 

cavalry, 'I'ilictan, III; 517- 521 ; IV: 44 — 46. 
caves, earth. See (irottocs. 

Central Asia and Tibet ^ by Sven lledin, quoted, 
IV: 534. 

Chandra Das, IV: 525 -527, 533. 

Chapman, IV; 478. 
charmik, plant, IV: 451. 

Chinese, inscription, HI: 322; and Mongols of Siir- 
tiing, III: 345; destroy Polii road, IV: 476— 
477; travellers, HI: 382, 383; and Tscharklik, 
HI; 389; dealings with Tungans, HI: 323-- -324. 
clay, in central highlands, IV: 143, 179, 185, 193, 
229, 232, 234, 235, 237, 241 ff., 250, 262; in N. 
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Tibet, III: 31 1, 418— 419, 44J • in W. Tibet, IV; 
- 370; stMta of, HI: 284; terraces, HI: ,-503; in 

TSiljdam, 111:290,29461'. . • 

clay-slate, on central highlands, 111: 85— 86, 91, 
96, 103, 346,45^.478; IV: 6; in N. Tibet, UI: 
SS 9 ' 

climate, of Tibet, IV: 450— 451; on central high- 


diabase, HI; 16, 38, 82, 197, 210, 2i 8, 234--23e. 

250. * 77 , . 157 . 405; IV: 406 ( 1 . 

Diary, Rockhill’s qnoled, IV: 454— 466, 468. • 
Diary of a Journey across Tibet, by ISower, quoted, 

.ly-’SM—s's- 

diorite, UI: 16, 49, 234—235, 277, 352, 533; IV: 
131,402,407,408. 


• 'i'^, t’ rir' t A* ’ disintegration, of mountain-range.s, 111:86—87,90— 

08 8 m s; Ttbet, m rOj^ . . 9.. 93, ■ *7.' -9, 397-298,^8, 4.6- 4.I 440. 

iua,2i». aaO - jjS. sjR. IV- c_8 


cold, in S. Til.el, IV; 132. 
eoiigloiner.ate, on central highlands. III;. 96, 12 r, 
129, 144, 158, 162; IV: 15, 451, 452, 466,500, 
519,522; in Ladak, IV: 364; in N. Til.et, III: 
' 74 - ' 75 , 183, 249, 408, 413; in S. Tibet, IV; 
29, 86, 92.'95, 125, 131, 224, 231, 248. 
conilers, IV: 371 - 372, 379. 
cooking-), ot, Mongol, 111:427; Tibetan, 111:495. 
Cossacks, lY: 96, 107, 109, 141, 150, 160, 1638'., 
268,359,362,390; excursion 01,111:257—261; 
sound Panggong-t.so, IV: 320, 333.-335; sound 
Tso-ngombo, iV: 288. See also Buriats, 
crane iGrus cinerea). IV; 74. 
crows. 111; 133. 

crustaceans, ill: 55, 63, tio, iig, 120, 151, 435; 

lV: 3i, 259, 318, 333. 
cuckoo, as weather |jro|ihct, IV: 440. 

Cuiwn, 1 ,ord, IV; 515, 524, 525, 530, 534. 

Dag bungalow, guest house, IV; 362. 

Dalai Lama, N. boundary of his authority, 111:521. 
Dalglcish, 111:51,52,58,60,62; IV: 516; his jour- 
neys, 1 \L 478, 509—510; map, III; 259; story . 
of his murder, IV: 41 7- 418; his route, IV: 457, 
49,^1 559; in Tsajdam, III; 30^—302, 341, 343. 
dancing girls, IV: 385. 

Dandschin .Kan Tiidsche, legend of, 111:376. 
D’Anville, his map, IV: 526. 
davaghan, marmot. , See Marmots. 

Deasy, IV: 246, 257, 44 ^^, 477 » 4841 5 5397 54o, 

600, 605; his altitudes, IV; 232; on Aru Cbo, 
IV; 520—522; his journey, IV: 515—517; lake- 
altitudes, IV; 590*5927593; niap, IV: 228, 230, 
2327 S^fS^-S^fil J^omenclature, IV: 231, 232, 245; 
pass altitudes, IV: 585, 586; on the Kavur- 
ti^angpo; IV: 228, 233; his route, IV: 212, 232, 

• 255. • . 

deltas. Ill: 128, 225, 267, 271 ; IV: 22, 63 -65. . 
denudation, on Tibetan highlands, IV; 495 — 496, 
3 ee also Divsintegration. , 

De Park au by Bonvalot, qtioted, IV: 

493 '^ 498 . * ■ ' /' 

depths. See soundings, and volumes. 

au/ Tibet^ hy Sven Hedin. 
quoted, IV; 523..?^^^^^ ■ 

desiccfition, of Tibetan l^kes^ IV: 596-^-599, 60 1 — 
m ;.^ntral hlgblands, UI: :467, 468, 504; 
IV: 418— ; 2 vt 9 ," 22 $--~ 235 y 237 r 244^2^^^^^ 
ii6‘6* ih’; S:. iV? ic. aS '^3 


446 -448, 548; IV: 5 — 8, 348, 414; in Astin- 
tagh and 'J'ibctan plateau compared, III; 308; 
in W. libet, IV: 414. See also Denudation, 
Dod Muhamed Khan, IV: 417-^418. 
dogs, III: 507. 

drainage-basins, internal, III: 90, 102— 1 17, 120 ff., 
176,216—226, 244—245, 255— 256, 310-312, 

340-344,413—415,548- 570^5^2; fV:582 ; 

in valley S. of Ark.vlagh, III: 543-570^; of 
Kum-kol, III; 413-415; Sartang, HI: 340 -344. 
drawings. See Rock-drawings, 
drift sand, in central highlands, 111:87, 455; in 
Kum-kol valley, III: 5 1--64, 67 ; in N. Tibet, 
Hi: 51 — 64, 67, 81 — 83, 200 — 202, 207 — 209, 
231,249,257, 261,328,571; in Schejok valley, 
IV: 401,404; in S. Tibet, IV: 301; in Tsajdam, 
111: 302. 

duck, Hrahmini, IV: 519. 

(lucks. See Wild-cluck. 

dunes, on central .highlands, 111:87,157-158, 
452. 54«7 555 * 556; in Desert of Gobi,‘lH: 385 ; 
of Kum-kol valley, 111:51 -64,66, 67; in N.'l'ibet, 
28, 33, 51—64, 66, 67, 81—83, 200 — 302 , 
207—209, 257, 261, 30.S, 537, 574; in S. Tibchm 
valleys, IV: 220—221, 3or, 315, 341; in Tsaj- 
flam. III: 577; in Tsehimen valley, HI: 33, 200 
— 202,207 — *09- 

tlu.st-haze, in S.mdschii glen, IV: 438 — 442. 
Dutreuil cle Rhins, IV: 448, 468, 469, 477,493,494, 
504, 507, 516, 530, 538, 539, 545, 547, 550, 561, 
573 ft-, 5 ^ 5 , 586, 601 ; his journey, IV: 498— 506; 
Iakc-.altiUicles, IV: 389, 591, 593; murder of, IV; 
4 ' 7 , 4717 fO'fte, III: 444: IV: 81,488, 542—543, 
545 , 559 , 574 ; on Selling-tSo lakes, IV; 500. 

Eagles, 111:38, 133; IV: 12, 36. . 

^earth-caves. See Grottoes, 
earthenware vesselj!, HI; 478, 495. 
earthquakes, III; 530. 

earth-rats, HI: 70, 128, 132, 147, Sr9; IV: 122, 139, 
eggs, IV: 440. 

Ekholm, Dr. N,, IV; 72, 359, 562, 558, 597, 606. 
cociirapments, of Tibetan nomads, IV: 7, 8, 1 1, 12, ' 
« 4 , * 3 , * 4 , 4 t, 49 , 8a, 9 °, 95 , >o', '03, «04, 1 16 , 
Jaai TSS,;. > 39 , >46, > 80, ‘ 190 ff., 235, 239, 258, 

. ' 3 * 9 ' 46 Sk' 47 »- See also Camp. 

.English Eipedition to Lh-asa, IV: 524—534. 
erosion, 00 ceiilnU highlands. III: 88, 90, 1571448; 
§45 ;lVtM 4 , 151, 234,495, 496;it|Udak, IV: 363.,. 


tvj jie,,3a<^S»t^*S20--52Kl m sta^enu-tsaagpo, TV: tg; m w, Tibet,.IV; jbe:- ^ 

if — ■' •- '■ .. -v- ' ' . ’■.< <• ' . "gj,- , . 
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erratic blocks, Hf; 247. 

Exploration of Tibet ^ Sandberg’s, IV: 447, 

of the T$ang-po^ by Waddell, IV: 52(). 
Filchncr, IV: 448, 479. 
fields, terraced, IV: 363. 

tisb, on central highlands, HI: 128, 131, 478,480; 
IV: 117, 131, 134, 142,163,180,259,261,451; 
<lried, from Abdal. Ill: 383; in N. 'fibet, IV^: 
479, 490; in Selling-tso lakes, 1 \': 31 ; in S. Ti- 
l)et, IV: 513, 520, 601; in W. Tibet, IV: 265, 
271, 29 c8, 3 > 5 ^ 34 ^"^- 

fishing, at Camji xcii (1901), I\’:ti 2; at Camp 
xciii (1901), IV: 117 — ri8; in Jagju-rajiga, IV: 
32, 33 - 

flies, 111:8,128,476; I 90, 106, 434. 
flints, IV: 463. 
flowers, 111:505-. 

foothills, of Ananibaniiii'Ula, Ilf: 367, 370, 384 
ff.; Arka-tagh. Ill: 68—69; Astin tagh, III: 5, 
317, 319—320. 

Forsyth, 1X^:477,478. 

fort, ruineil, at Hasch-jol, III: 20; Abu llckr, IV: 
430; of Abu Hekr’s time, IV: 436; Karaul, IV: 
436; ruined at Kurghan-saj, III: 16, T8;of Suget- 
karaul, IV: 425. 

P'our Years Journey in, e^s throu,^h Great Tibet ^ by 
\ — K, — ^ (piotcd, IV: 470 — 473. 
foxes, 111:40, 123, 147. 
fox-lrap, 111: 320 — 322. 

freezing, in valley S. of Arka-tagh, III: 560; of 
4 \so-ngombo, IV: 291—312. 

Freshfield, Douglas, IV: 524; on the F.ngli.sh Kx- 
pedition, IV: 531. 

frost, HI: ()i — 92, 1 1 7, 147, 162, 164, 165,218,416, 
43 ‘h 45 o, 5^^o, 562; IV: 160. 

Futtercr, IV: 448, 479. 

Gnbet, IV: 454, 469. 

gad-flies, 111:4,58,476; IV: 434; and kulans. III: 

58; and wild yaks, III: 58. 
ga'rlic, wild, HI: loi, 462, 464, 465, 501, 524; IV:7. 
gazelle, IV: 515. 
geese. See wild-geese. 

Geikie, James, IV: 59. 
gendeng, guest-house, IV: 439. 

General Prschevalskif s P'orskninj^sresor^ quoted, 
IV: 448—450. 

Geor^raphical Results of Tibet Missio 7 i^ by Young- 
husband, IV: 533. 

Gill, IV: 47 1 473»479- 

Glaciated Mt., S. of Arka-tagh, III: 82 — 83, 92 — 
99, 105. 

glaciation, evidences of. III: 83, 105, 440; IV: 292, 
344, 605; in Selling-tso region, IV: 42 — 43,46 
“ 4^, 57. 59—62, 66, 69, 71. 
glaciers, of Anarnbaruin-ula, 111:338; on central 
highlands, HI: 83, 92, 142, 152, 339,480,486; 
IV: 6, 106, 450, 452, 497; in N. 'I'ibet, III: 69, 
79 , 179, 547 . 55 «"- 559 ; IV: 483, 488,499; on 
Schah-gandschun, IV: 141 ; in Schejok valley, IV: 
409—413. 


glens :.righu and >deft>, HI: 15 n.; of Anambaruin- 
gol, 111:325; Anambaruin-ula, 111:354- 386; 
Ak.ato-tagh, 111 : 249, 275 — 28S; Arka-tagh, HI: 
166 — 167; Astln-lagh, 111 ; 255, 319, 326 — 329, 
390 410; Hasch-jol, HI: 20 22; Hos-tschat, 

IV: 42H — 431, 433; of D.schong-diintsa, III: 
366 — 3 7 o ; Duntsa, 1 1 1 : 3 5 5 — 3 5 7 ; ice-bound, 
111:487 — 492; Ilvc-tschimen, 111:252; transverse, 
of Kalta-alaghan, 111:214; transverse, of Kara- 
kasch, iV: 426 — 428; Kum-luilak, HI: 231— 235; 
Lu-tschuen-tsa, HI: 373—378; .Mandarlik, HI; 
33 — 37 » 244; Pa.schalik-saj, HI: 238 — 241, 251 
— 253; Savughluk, HI: 20S — 210; Sind river, 
IV: 379; Tatlik-bulak, HI: ii -16; 'roghri s.aj, 
HI: 179 — 195 ; 'r.scharklik-su, 111:390 — 396 ; 'I’lis,- 
bulak, III: 21 4 — 2 1 5. 
gnats, HI; 392 ; IV: 90. 

gneiss, in Akato-tagh, 111:247; at foot of .Anam- 
barnin-ula. HI : 338, 352, 37 2 ; Astin-tagh, HI: 
239, 326, 403; Ralta-alaghan, HI: 261 ; 'I’schimen- 
tagh, HI: 34. 

goals, of ICirgis, IV: 426, 430; wilil. Ill: 326,405, 
• 1 ^ 3 . 47 (>; iy:24i. 

gold, in N. 'Tibet, 111:385; IV: 481. 
gold-mines, of Hok.alik, HI: 51 ; Kapa, HI: 529; S. 
'Tibet, IV: 530; 'Toghri-saj, HI: 183 -->85; Tok- 
dschalung, IV:2ji. 
gompa, monastery, IV: 384. 

Gordon, IV: 478. 

•granite, in Akato-tagh, III: 241, 244, 246, 247, 277; 
at foot of Anambaruin ula, HI: 335, 338, 347, 
35 ~b 355 » 372. 379 . 3 <'^i; in Arka-tagh, HI: 67, 
70, 80, 82, 175; Aslin-tagh, HI: 44, 16, 24, 180, 
iSi, 183, 187, 197 — 199, 207, 230, 231, 234, 
236, 238, 239, 317, 321, 326,396, 400, 401,403; 
central highlands, HI: 86, 163, 567, 572, 576; IV': 
456^ 463; Kalta-alaghan, III: 48, 53, 210, 212 ff., 
228, 261; W. Kwen-lun, III: 529,532 —534; 
IV: 425, 429, 431, 481; Ladak, IV: 348 tf., 352, 
355. 36.b 365. 366; beside Panggong-tso, IV: 344; 
in S. 'Tilietan highland.s, IV: 131, t8o, 201; Tsaj- 
dam, HI: 290, 294; 'Pschimen-tagh, HI: 32, 34, 
35 . 37. 3^1 4>. 43. 451 heside Tso-ngombo, IV: 
288; in W. Tibet. IV'^: 391 — 392,397,400,402, 
407. 

grass on Akato-tagh, HI: 27, 245; beside Anainba- 
ruin-ula, HI: 332, 333, 336, 359, 362, 379, 382; on 
Ara-tagh, HI: 47; Arka-tagh, HI: 70, 77', 417, 419. 
423,429,457; Astin-tagh, III; 17,320,321,395, 
397, 398, 401 , 403; central highlands, III; 88, 92, 
94, 95.9^. 103. 104. 1*9. 120, 122,124,130,131, 
135, 140, 142, 143, 145, 147 ff., 153, 157, 159, 
160, 162, 163, i66, 174, 182, 183, 186, 188, i97fF., 

433 . 436, 4 . 3 «. 445 . 447 . 454 . 456 , 457 . 459 . 460, 
465, 468, 470, 475, 477, 481, 495, 500, 501, 505, 
506, 519, 522; IV: 6, II, 14, 17, 23, 455 ff,, 459 
ff., 462, 473, 485 -487, 490, 509, 548, 549, 552 ; 
Kalta-alaghan, III: 52, 53, 55, 214, 260; Kum-k6l 
valley, HI: 64, 67; W. Kwen-lun, IV: 425 , 439 ? 
Ladak, IV: 348; beside Panggong-tso, IV: 315, 
31^1 336; Selling-tso lakes, IV; 37, 40, 53. 55 . 
64, 68, 86, 90, 93, 95; in S. highland valleys, 
IV; 81—82, 109, no, I2X, 133, 135, 142, 144 . 
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*73? 200, 217, 220, 230, 240, 244, 250, 

259, 261, 519; on 'rschimen-tagh. III: 30, 32,35, 
43; beside 'rso^ngombo, IV; 265, 282, 2K7, 2S9, 
295 » 300, 304; in \V. 'I'ibct, IV: 404, 405,407, 
5rb. 

gmsshoppers, IV: 90. 

gravel, banks of, in salt lake, HI: 105, toS. 
graveband-sbingle, in Akato-tagh, III: 240; at foot 
of Anainbariiin-iila, HI: 335, 355, 357, 359, 360, 
3 ^> 2 » 3 ^^ 7 ^ 3 ^^"^) 37 -’i 37 ^"^; io Ara-tagh, HI: 48; 
Arka-tagh, HI: 174, 175, 545; valley S. of Arka- 
tagh. HI: 574; Aslin-lagh, HI: S -10, J3, 19, 
22, 28, 183, 233, 238, 391, 301. 305. 403; 

Indus, IV: 356, 363, 366, 368, 385; in Kalta- 
alaghan, HI: 212; K\vci\-lim, IV: 425, 426, 428, 
43S--439, 44r, 534; ])csiilL‘ I’anggong-tso, IV: 
320, 322, 330; in S. 'rilu^, IV : 226 - 228, 231, 
248; 'rsajdain, III: 2(^4; 'rselilmcn tagb, 111: 33, 
38, 39, 209; licsidc Tso- ng()in])o, IV: 265- 206, 
26 (j, 271, 273, 297, 307; in W. 'Tibet, IV: 403, 

Great Ice J. (leikic's, l\’: 59. 
greenstone, at foot of Ananibaniin-iila, HI: 347, 
355,360, 362, 372; in Arka-tagh, HI: 77; Aslin- 
tagh, 111 : 186, 308, 395; eentral higlilands, IV: 
>3 Tbv --2 ; in 'Tsajrhim, HI: 2(4. 
Grenard, IV: 77, 84, 448, 48S, 403, 514, 523, 537, 
53.8,545, 547; on 'Tibetan cliinale, 111:477; 
journey, IV: 498- 506; on Kwcn-liin, IV: 547 — 
548; 'Tibetan i;ikcs, IV: 503 - 504; his /y /’//W, 
IV: 505 50O; map, 1 \': 502 - 505, 507, 538 — 

54 ' 1 545 ’ 575 i Monlagncs Rouges du Sud, 
111:452; pass altitudes, IV: 547 ; on 'i'ibetnn ri- 
vers, IV: 504; Selling tso lakes, 1 \': 500 —503. 
Groinl)tseh.evskij, his journey, IV: 475— 476, 523. 
grottoes, on central liighlands, IV: 119, 128- 120, 
234, 240; in N. Tibet, HI: 36, 203--204, 212, 

260, 363, 367, 405, 530; Schejok valley, JY: 400; 
beside Sclling-tso lakes, IV: 60, 73; in W. 'Tibet, 
fV: 275 -277,322. 

guest-house, at Matjui, IV: 373. 
gullies, at mouth of Satsi'hu-tsangpo, IV: 17 — mj. 
gulls, HI: 105, 133, 443, 462, 561; IV: 31,63, 71, 
75 ’ 77 i W io 5 i > 73 ’ , 

gypsum, on 'I’ibctan highlands, III: oi, 150, 447^ 

448, 45 r, 453; elevations, IV: 251 253; forma- 

tions beside Lakor-tso, IV: 158, 159, 161—170, 
172; in N. border ranges, 111:416,419,549; 
S, 'Tibetan valleys, IV: 155, 156, 173 — 176, 193, 
213, 214, 2j 6, 217, 221, 223— 227, 232, 233, 
2.49 -254,527; 'Tsajdam, 111:297.' 

Hail, in central highlands, III: 85, 88 89, 91, 97, 

R 30 j J32, 146, 45i,463,47i,474,477—479» 
486, 4<)2, 535; 69. 71, 75, 45 => 459 i 

dak, IV: 387; N. 'J'ibet, 111 : 57, 74. 7 **. 429 - 5 >o> 
541,544,545; S. Tibetan valleys, IV: 124, 519. 
haileflinta, IV: 59. 

hangeit, gull, III: 443. See also Gulls, 
hares, on central highlands, III: 88, 124, 128, 249, 

449, 470, 473, 476, 481, 501, 505; IV: 7, n; m 
N. Tibet, III: 31, 40, 53, 67, 212, 214, 268, 421, 


417,422; S. 'Tihetan valleys, IV: 105, H3, 223, 
“331 I'ibet, IV: 265. 

Hassenstcin, Dr. H., 111: 62,71,72; IV: 488, 41)1, 
495; map of, 111:62,71, 578. 
hawks, 111:473. 

Hayward, IV: 478. 

Hennessey, IV: 473. 

hide, of wild camel, value of, 111: 301; of wild 
yak, value of, 111:301. 

highlands. 'Tibetan, views on, IV: 5, ii; 'Tibetan, de- 
scription of, HI: 448; landsi ajies on, HI: 4.12 - - 

443 » I 57 - M'-y////. 

hoar-frost, IV^: 10, j i. 

Holdercr, IV: 44S, 479. 

homologies, geogra|)liical, 111: 11. j 1 16, 249, 3.}3; 
IV: 52S 529. 

horses, HI: 340, 3.12, 356, .105, 507, 511); IV: 14, .p), 
S7, 70, (lO, 304; of Kirgis, 1\': 426. 
houses, author’s in Schejok, IV: 395 3116; at Dru- 

gub, IV: 388; at Dsebimre, I\’: 354 355; at 

Hemi, 1\':385; of .Mongols, HI, 330 -33 1 , 373, 
376; at Samknng, IV: 350; of stone, HI: 530; 
of older 'Tscluirkliks, HI: 3(11; of 'Timg:ins, 111 : 
379 ' 

Hue, IV: 45.1, 469; criticised by Trschevalskij, IV: 
472. 

humble-bees, IV: 00. 

hunters, .Mu.ssuliiian. HI: 1S4, 254; 'Tibebni, HI: 474, 
477, 500; IV: 4; from 'Tschcilschen, HI: 192; 
attack Mongols, HI: 306. 

hydrograjihy, of llvc’tschirncn-vallev, HI: 251 - 256; 
Kiim-kbl v.'illey, HI: 54 56,63 67: Tanggong- 

tso, IV: 345 — 346. See also Rivers, 
hyp.sometry, of Central 'I’ilicl, IV; 585 -594. See 
also .Altitudes. 


Ice, on .\jngli'kum-k6]. HI: 220; in Akato-tagh, 
HI: 293, 2()5 ; at foot of Anamb.'iruin-ula, HI: 

33c 334 ’ 337 - 347 ) 349 , 355 ) 3 ^^) 37 -^ " 374 , 
377 ) 3 '\); Arka-t:igh, HI: 78,422,425,4-27, 
432,433; Astin-tngh, HI: 266, 31 5, 3 1 6, 320, 322; 
Atschik-kdl river, HI: 170; central highlands, III: 
436, 43S, .t 4 C 4 75 ) 486, 487; IV: 463, 490— 

500; formed in layers, 111:489; near Ghas-kul, 
111:268 — 269,273; in (ihas-kol stream, HI: 271 
— 272; in ice-bound glen, HI: 487—492; llvc- 
tschimen, 111:242,247; Indus valley, IV: 363 — 
367, 372 IT.; at Jiisup-alik, HI: 236; in Kalta- 
alaghan glens, HI: 48, 214, 246; glen of Kum- 
bulak, HI: 233; Kumdan glaciers, IV: 41 1 — 413; 
Kum-kdl valley, HI: 219; \V. Kwen-lun, IV: 425, 
429; Radak valleys, IV: 34S, 350-353, 355; 
Panggong-tso, IV: 3i5~-3'^6 3J‘'^-'32o; Pang- 
gong-tso valley, IV: 341, 344; SaiUing, 111:298, 
340, 342, 343; glen of Savughluk, HI: 209; Sche- 
jok valley, IV: 401 ff., 406, 40S, 412 ff.; S. 'Tibetan 
valleys, IV: 135. 13^, 160, 175, 196,204,221,226, 
234. 235, 240, 243, 249, 250, 258, 260—262,265, 
518,522; at Temirlik, HI: 265; in Toghri-saj 
glen, III: 183, 187; T.sanger-schar, IV: 314— 315; 
at Tschigelik-kasch, III: 267, 268; in Tschimen 
valley, 111:203; 'Tso-ngombo, IV: 271—312; at 
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'rus-bulak, III: 212; in Usun-scht'n', 111: 248; W. 
'ril)et, IV: 418, 420. 
icc-bouml glen, III: 48 7 — 492. 
ice volcanoes, 111:204, 337; IV: 497. 
ila. See (lad-flies. 

iles, landnuirks. See also Slones, as landmarks. 
lnscni)tiun, Chinese, 111: 322. 
internal drainage areas, IV: 582. See Drainage 
basins, internal. 

In 'I'ibet and Chinese 'J'urkestany by Deasy, (|iu)led, 
IV: 516- 517. 
iron, magnetic. 111: 478. 

irrigation, Chinese, 111:374,379; at I )alai-knrghan, 
III: 530; beside Indus, IV: 358,363; in Ladak, 
I\’: 384, 3S6; Sandschii glen, IV: 44 1 ; at 'Fschark- 
lik, 111:389 — 391. 

islands, in Naktsong-tso, IV: 40, 41, 46 — 58, 70; 

salt lake, III: 104, 105; Tschargut-tso, IV: 86 — 94. 
Is Sajsana tseheres Hami Tihcty by Frschcval- 
skij, ([uoted, IV: 450--453. 

Jakiib llek, IV: 477, 478. 

japkak, on central highlands, III: 88, 107, 143, 165, 
444/445* 447* 457* 45‘h 4^2, 465,468, 524 ; IV: 7; 
K. 'Tibet, III: 82, 166, 188, 196, 197, 199, 239, 
259* 332, 335, 41 1, 417; S. highiand valleys, IV: 
242, 277, 279, 287, 324, 328, 330; W. 'Tibet, 
IV: 424. 

japt.schan, plant, III: 336, 337. 
jar, erosion-gully, 111:30; terraces, IV: 17 — 19. 
jasisi, terraced grazing-ground amongst mountains, 
111:258. 

jajlak, pasture-groiuul, 111: 35, 48, 74, 243; IV: 439. 
jer-baghri, jilant, III: 444; IV: 7. 
jilgha, ravine, III: 14. 

Johnson, VV. II., IV: 476; on the Polu route, IV: 
476. 

Journey acr.oss Tibet ^ by 1/ittlcdale, (juoted, IV: 
508-509. 

Journey round Chinese Turkestan iSic., by Carey, 
(jUoted, I\^: 509 — 510. 

julghunlik-jer, country in which tamarisks abound, 

111:254. 

junipers, IV: 400. 

jurge, orongo untelope.s. See Antelopes. 

Kvijir, broad valley, HI: 46. 
kakir. See Saj. 

kamisch, in N. Tibet, HI: 7, 12, 14, 15, 17, 29, 3off., 
204, 246, 249, 265, 266, 268, 273, 293, 298, 303, 
32 c 339* 340* 346*379^394; beside Tso-ngombo, 
IV: 286,287; in \V. Tibet, IV; 399, 405. 
kan, mine, 111: 184. See Gold-mines, 
kara-buran, sand-storm, III: 392; IV: 440. See 
Sandstorms. 

karaul-chaneh, watch-post, III: 266. 
kasch, shore-terrace, III: 270. 
kasghak, fox-trap,. 111:268,320 — 322. 
ketmen, spades, HI: 254. 
kigis> felt carpet, 111: 405. 

KirclihotT, A., on Central Asia and .Tibet ^ IV: 
534 n-. 


Kirgis (Kirghiz), IV: 425—427, 432, 435 ff.; camels 
of, I\^:428. 

Ki.shen Sing, 1X^477,478. 

kists, stone, IV: 343, 351, 354 -356, 358, 359, 363, 
3«5- 

Kjcllstrdm, Lieut., IV: 541. 
kokmet, goat, III: 326. Sec Goats, 
kona-schahr, ruined buildings, 111: 254,390,391. 
korumhik, choked with gravel and stones, III: 394. 
Kosloff, 111:301; IV: 2 20, 448, 476, 479. 
kburuk, plant, III: 223, 241, 277, 286,414; IV: 405, 
426. 

Krishna, IV: 448; his journey, IV: 470 — 474; map, 
I\-: 472—474; route, IV: 457, 490, 525, 533, 538. 
kulaus, on central highlands, HI: 100, 124, 128, 
132, 142, 147, 149, 443, 456, 462, 465, 468, 470, 
473* 476, 47^^^. 4«L 5°^, 505* 523. 552, 564, 

570,571; IV: 7, 17, 36, 82, 496; dead, 1 V:t 8 i; 
and gad-flies, HI: 58; in N. Tibet, 111: 31, 36, 40, 
45,48, 53 tV., 67, 70, 170, 183,196,214,260,268, 
320, 322, 379, 401, 405, 413, 417. 422, 423; IV: 
485; S. 'Tibelan valleys, l\’: 105, 138, 150, 178, 
180, 221, 231, 233, 236, 239, 240, 510; skull of, 
as ownership mark, HI: 184; and wolves, HI: 58; 
young, IV: 182. 
kuruk, dry. III: 394. 

Ladakis, IV; 337—338, 34'. 352, 383, 389, 39°, 
422,423, 425; coolies, IV: 37t; liirin;; charges, 
I\": 39j; indifference t(> altitude, I\’:4i4; tents 
of, i\": 332. 

lajdang, clay expanse, HI: 245 — 246. 
lakes, aJtiludes of, l\b 589 — 593 (see also Alti- 
tudes, of lakes); annular, 1\'; 68 — 69, 192 - 203; 
chains of, IV: 124, 598; classifications of, IV; 
600 — 604; desiccation of (see Desiccation); 
freezing of, in N. 'Tibet, HI: 439; shrinkage 
oL IV: 25—26, 35, 38, 73, 101, 104, 166— 
17T, 193, 200, 218—219, 228—235, 237* 242-- 
243, 249—257, 278, 306— 309, 317, 3314 345 — 
347* 484* 517* 5*8, 520, 521, 526—528, 596— 
598; soundings (see Soundings and Volumes); 
twin, HI: 56—67, loi— 116, 304—307, 343, 578; 
IV: 522, 528 — 529, 601 ; type.s of, IV; 69. 
lakes, Addan-tso, 1X^:33,95,97—101. 

— in valley S. of Arka-tagh, 111:547—579. 

— Aru-tso. IV: 514, 516, 601. 

— Atschik-kol, HI: 169 — 174. 

— Katsa-singi, I\^: 2 1 7 —220. 

— Hum 'Tso, IV: 520. 

— on central highlands, IV: 6 ff., 12, 13, 85, 87, 
92,94, 101—138, 152 — 156, 160—164,414,426, 
434—443* 452-*'454, 458 -462, 467—468, 501 
—504,511. 

— Dadap-tso, IV: 192 — 197, 

— Daglse-tso, IV: 104 — 106, 108. 

— Dangra, IV; 5X2. 

— l)etschc-tso, lY: 221 — 227. 

— Garing-tso, IV; 78, 513. 

— Ghas-nor, III: 32 — 33, 267 — 272. 

— Harschu, IV: 209, 212. 

— Huping 'Tso, IV: 519. 

— Jamdok-tso, IV: 526,601. 



lakes, Keten-gol, IV; 463. 

— Kum-k()l,. Ill: 56- 67, 114- r 16, 200- 226, 
259—260, 4 VV -4^5, ^>oi. 

— Kurlik-nor, III: 575. 

— Kyaring Cho, iV: 78, 513. 

— Lakor-tso, IV; 151- 173, 602. 

' - I Aima-ring-tso, IV: 2 1 1 - 215. 

— Manglza Cho, IV; 514. 

- M ark h a in , I \' : 5 1 9 , 5 2 1 . 

— M e in a r C h ak a , I \ ’ : 5 1 8 . 

— Naiii Singh’s, IV: 579, 595, 59, >, fioo, 605 607. 

- Naktsong-tso, IV: 38 71, 596 597,601. 

- Oinan-tso, IV: 184 -185, 11)3 — 1(^7. 

— Perntse’-tso, IV: 198- 203. 

— salt lakes, 111; loi ji8, 137. 

-- of Schor-kol, III: 242, 2,43. 

-- Selling-tso, IV: 21—37, 75 — 9^ 101, 500; 

lOMiinents on, IV: 98- rot. 

— Shcinen 'Fso, IV: 5 18. 

— Tengri-nor, IV: 498, 509, 513, 514. 

— “ 'rosun>nor, III: 575. 

— Trashi ts’o-nak, IV: 459. 

— 'rschargnt-tso, IV: 82 95,08-101. 

Tsolla-riiig-tso, IV: 207 211,214 -216. 

— Tso-iigoinbo, 1\': 269 312, 521. 

— Usun-schor, III: 247 — 249, 

Lama, Dalai. See Dalai Lama, 
lamas, of Hcmi, IV’: 3S7. 

Landon, on Jaiiidok-tso, IV’: 526 -527 ; hin IJ/asa 
(juoted, IV: 524, 525; his m:ii), IV’; 526. 
lava, l\b 494 — 496. 

Lee he, Prof., IV’: 31, 76. 
longer, guest house, IV’: 440. 

Lc 7 *ibei^ by (irenard, (juoted, 1\’; 505 -506. 
levelling, bench-lines of Lakor-tso, IV: 165-171; 
bcach-lincs of Perutse-tso, IV’: 202 -203; .shore 
of 'Tso-ngombo, IV’; 288, 307 — 308. 

Lhasa^ by Landon, (.juoted, W: 524, 525, 527, 532. 
Lhasa and iis Mysteries^ by Waddell, (juoted, IV: 
527—529. 

lichens, III; 425, 481. 
limestone, III: 540; IV^; 46, 450, 463, 464. 
Littlcdale, III: 545; IV: 3, 14, 15, 34, 108, 109, 147, 
184, 189, 220, 246, 448, 468, 469, 510, 530, 550. 
58 Sr 593 r 599;. in Anamh.aruin-gol, III: 326 327; 

altitude of Selling t.so, 1 \^: 502; his journey across 
Tibetan highlands, IV: 507 — 509; map, III: 18, 
3 * 7 i 320, 326—329, 385; IV: 3, 15, 27, .|3, 78, 
102, 432, 134, 142, 184, 188 — 189, 216, 220; 
geographical names, IV; 184, 186; i)a.ss'‘ altitudes, 
IV: 573 i 575 ”“ 57 ^; IV: 14, 102, 107, no, 

1 16, 119, 123, 125, 131, 134, J40, I4-’, M:L M5» 
^52* i77> 188—189,211-212,379, 

444, 488, 512,542— 543, 545i 559i574> 5^71 

among Selling-tso lakes, IV: 78; on volcanoes, 
IV; 124, 125, 132. 
lizards, III: 67, 128, 160. 

Loezy, IV: 479. 

loess, deposits in Sandschii glen, l.V;44i; terraces 
. at Temirlik, 111:203 — 204. 

Lopliks, pronunciation of, 111:73. 
luraa, open pool, IV: 250. 
lungma, grass, IV: 516. 


M agnesin, suljihate of, IV; 518. 

Majsud P>aj, of Ka.schgar, IV: 443.- 
xMalcohn, 111 : 05 - S' S.iS. S 7 «; IV: 2 i 2, 44S. 457, 
journey in N. 'Tibet, lV;4S4 -492. 
maiular, climbing-plant. III: 33. 
mane slabs, IV; 125, 129. 196. See also Obos. 
.Manning, I \ : 525, 526. 

maps, author’s, of ’Tiliet, IV’: 537 -546, 595- 5<)6; 
Honvalot’s, III: 60 -63, 251-252, 256; IV; 493, 
507 ; Carey’s, 111 : 60 -62, 256, 250, 357; IV: 510; 
Deasy’s, IV: 228, 230, 232, 515 —516; (Irenard’.s, 

IV: 502 504. 507, 5.58 539, 541, 545, 575; 

Krishna’s, IV: 472 — 474; Landon’s, IV’: 526; 
Liltlcdale’s, 111 : iS, 3 1 7, 320, 326 - 320, 385 ; IV: 
3» 27, 43, 78, 102, 132, 134. 142, j8.j, nSS - 

189,216,220; Mongol, 111:385; Nain SinglTs, 
IV: 189, 218 2.20, 231, 245, 258, 527; Piter- 

maims Mitteilun^^cn^ IV’: 474, 41)5, 525; Pjevt- 
sofl’s, 111 : 5 I, 7 1 ff. ; Prschcvalskij’s, III: 71, 180, 
857 ; iV: 552; Rawling’s, IV^: 272, 317, 518; 
Roborovskij’s, 111: 51, 52, 60 -62, 72, 78, 168, 
176 - 178, 188 - 189, 103, 217,416,417; Rock- 
hilTs, IVb 454, 545; of Russian General Staff, 
III: 50, 7J ff., 193, 213, 214, 253, 255, 256, 259, 
288 289, 314, 338, 341 fb, 35S, 379, 410; IV: 

560; Stic/e rs Jlandatlas^ III: 51,71,72, 289, 338; 
1 \': 546, 576; 'Tibet and Surrounding Regions, 
111 : 72, 289, 341; Turner’s, IV: 525; Waddell’s, 
IV: 526; Wegener’s, IV: 44S, b 7 “ 53 «, 54 i; 
Wcllby’s, IV': 490 — 491. 

marlilc. 111; 241, 24^>i335» 1^’- 13 1 403, 

409. 

Marco P(j 1 o, IV: 444. 

marmots, on central highlands, III: 128, 132, 147, 
153.160, 501, 505,508; IV: 138; in N. border 
range.s, 111 : 38, 40, 53, 2 14, 423 ; in valley S. of 
Arka-tagh, III; 561 — 564. 
marshes. III: 54 -56, 342; I\': 36, 49, 104, 105, 111, 
123, 127, 130, 174, 200,261. See also (Juag- 
mire.s. 

Martin, J(jscph, IV^: 475, 
masar, IV’: 426, 427. 

measurements. See Salinity, Soiiiidings, 'I emj»cr.a- 
ture, Volumes, and Winds, velocity of. 
melons, III: 254; IV: 440. 
mica, III: 241, 243; IV: 453. 

mica-schist, III: 48, 109, 261, 357, 372, 381, 405 - 
406, 408, 413, 567; IV: 431, 439. 

Michael is, IVb* 479. 

mid^, 111 : 3 T, 35, 128; IV: 49. 

niill^ne, found in Arka-tagh, 111:423 -425. 

mines, gold. See Gold-mines. 

mirage. III; 106, 208, 568- 570; IV; 21. 

Mission Scientifique dans la Haute Asie^ by Grc- 
nard, quoted, IV: 498 — 504. 
mist, III: 64, 85, 97, 175, 347, 354, 358, 396, 454; 

IV: 372, 483, 489, 495 - 497 - 
Mohammed-i-Hamid, lVb 476. 

Mollah-Schah, IV: 13 1, 143, 145. 
molluscs, IV: 250, 252, 25(;, 283, 297, 318. 
mori,asteries, at Dschagtak-gomi)a, IV: 354; Dschim- 
re-gompa, IV: 354 -^- 355 . $86; Dschova, IV: 350; 
Heini, IV: 385, 386 ; Lama-jiirii, IV: 3687 Maschu, 
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IV: 384; Shiabden, IV: 471; Stakna, IV: 384; 
'ragsu-govnpa, I\^;'358; 'l ikse gonipa, IV: 355 - 
359, 384. 

Afongolie ct Pays des Tartgutes^ l)y Prscbevalskij, 
IV: 448—450. 

Mongols, III: 29 1 , 306, 356,38 1 ; IV: 45 i, 524; ramps 
337, 358, 3^>3, 3^^^^, 3^3 ; caravan ot\ 111: 
204; as cave-dvvollers, 111: 203— 204; cooking- 
pot, 111:427; legend, 111: 376; live stock of, HI: 
342, 356; mai> by, IM: 385; obo of, Ul: 191, 
340, 349, 356; ])ilgvim road of, 111: 251, 422, 
427; IV: 574; of Sartang, III: 340- 342, 344 — 
345,349 — 35 shepherds, .-ittacked by hunters, 

111: 306; Slone edifices of, III: 330 - 331, 373; 
'railschi-nur. 111: 345; IV: 461; tent of. 111: 12 - 
Kh 359, 573, 574; of Tsajdani, IV: 449; 'rurgut, 
IV: 461, 404, 498. 

monsoons, inllucnc.e of, on 'l'il>et, lV:45r. 
Montgomerie, IV: 476, 5 1 3, 53 i . 
moonlight, on 'Tibetan lake. III: 575. 

Mooi’croft, IV': 347. 

morphology, of Kum-kol valley, III: 63 67. 

mosjquitoes. III: 58, 64; IV: 90. 

moss, on ( entral I)ighlan(ls, 111: 95, toi, 120, 122, 
132, 140, 142, 437, 456, 457, .;64, 465, 470, 477, 
4^^!, 505, 5-4, 525, 5^>3; IV: 239, 240, 456; 

in N. 'Tibet, III: 8, 37, 70, 77, 79, 180,425; IV: 
435 ^ ' 'I'ibct, IV^ 348, 

mountains, glaciated, 1\^ 602 — 604; sacred, of 
Ereiiak-tschimo, IV: 124—130; ranges, of K. 
'Tibet, IV: 467 -468; Trsclicvalskij on, IV'^: 450; 

N. 'Tibet, IV: 481; of S. Tibet, IV: 123, Sec 
also Orograidiy. 
mulberries, IV: 4,10, 444. 

Nain Singh, IV: 3, 84, 98—99, 103, 107, 135, 164, 
184, 246, 447, 448, 505, 538 ft'.; his journey, IV: 
510 514, 531; lake-altitudes, IV: 590; large 

lake, IV: 218 220; lakes, IV: 579, 595, 599, 

600, 605 — 607; his Luma-ring-lso, IV: 21 1 — 
212; nuip, IV': 189, 21S— 220, 231, 2.45, 258, 
527; iiass-altitudcs, IV': 579, 588; route, IV: 189, 
2TI, 212, 218, 255, 586, 587. 
namaga, open ])Ool, IV: 250. 

N^irrailve of an Expedition of the Nanicho^ by 
Montgomerie, quoted, IV: 513 -514. 

Needham, IV: 529. 

Nias Hakim Bek, of Chotan, 111:306; IV: 477. 

nkschan, ownership mark, 111:184. 

nomads, 'Tibetan, III: 503, 504, 508, 519, 520; IV: 

14, 473. See also Tibetans, 
nomenclature, Asiatic, HI: 62 — 63, 71, 72: of Astin- 
tagh, 111:385; N. 'Tibet, 111: 50 — 51, 176 — 177, 
188 —189, 251 — 252, 272,338,481; Littledale’s, 
IV': 184, 186; Prschevalskij’s, III: 50 — 51, 61 — 
63, 71, 220, 272; IV: 481; KockhilTs plan, IV: 
469; in Sartang, III: 341— 342, 344; around Sa- 
tscheo, 111:358; in Tschinien valley, 111:33; of 
S. d’ibet, IV: 38, 78, 136, 158, 176, 188, 205 — 
206, 2 i6, 223, 231, 272, 312, 367,436,439, 440, 
^ 443—444- 

NouvdU Giographie C/niverselle, by Reclus, quoted, 
IV: 526. 


Oases, IV: 440, 442, 444. 

obos, 111:191,518; IV: 272, 320, 343, 395, 396; in 
Arka-tagh, ill: 569, 570, 572; valley S. of Arka- 
tagh, III: 569; central highlands, IV: 4, 452; built 
by Cossacks, 111:438; on Mt. Krcnak-tschimo, 
IV: 125, 127, 130; l.adak, IV: 192 194, 196, 

244,348,352; Mongol, 111: 191, 340, 349» 35^; 
I'ang-la, IV^: 452. 

Obrulscheff, III: 341; IV: 47(). 

Oldenburg, S., I\': 523. 

On Creo^i^raphwat Position of Yarkand^ by Mont- 
gomerie, tpioted, IV': 476. 
onions, IV: 4,40; wiUI, 1\’: 500. 

Orleans, Trincc ilenri d’, III: 58; IV: 448, 489, 403; 

his route in N. 'I'ibet, 111:213,251,554. 
orography, of Akato-tagh, III: 245, 255, 275 -588, 
302; IV; 555 556; Arka-tngh, IV: 559 563; 

Astin-ta”h, III; 251, 289 329, 336, 384 -385; 

IV’; 547 — 552; central highl.ands, 1\': 567 581; 

l)ungl)ure, l\': 572 574; Kalla-alagha'n, III: 

229 — 231, 413; Ivoko-schili (see Orogra|)hy of 
'J’schlinen-tagh); Kwen-lun, IV: 537— 538; Name- 
less Range, 111: 483 - .484; N. 'Tibet, III: 71 — 73, 
176 177; I\ : 537; S. 'Tibet, IV: 147 148, 245 

-246,579; Tang-la, IV: 575 - 5 7 7, 58 i ; Tschang 
ranges, IV': 577 580; 'Tsehimen-tagh, III: 211, 

230 - 23 T ; IV’: 557 558; \\'. 'Tibet, IV: 256. 

orongo antelo]>cs. Sec Antcloj>es. 

Partridges, on central highlands. III: 149,470, 
474,476,478,485, 502; in l.adak, IV: 363; N. 
'Tibet, III: 35, 38, 40, 332, 360, 39S, 405, 423, 
433, 443,447; IV: 426; in S. 'Tibetan valleys, 
IV’: 82, 105, 150, 180, 188, 221., 223, 233. 
partscha-tagh, detaclicd butte, 111:317. 
passes, in Akato-tagh, III: 28, 249, 286. 

— Amban-aschkan-davan, 111:58,213. 

— Anambaruin-gol valley, Ml: 335, 338. 

— Aim tagh, III: 47. 

— Arka-tagh, III; 71. 70, 85, 175, 176, 425, 430. 

— Astin-tagli, III: 21, 22, 26, 307, 404. 

— Avras-davan, II I: 4c>. 

— central highlands, III: 95, 142, 157, 162, 165, 
441, 444, 450, 455, tT, 462; IV: 5, 8,12, 13. 

— Davato, III; 360. 

— Krenak-tschimo, IV: 130. 

— Candschuluk-baschi-davan, 111: 261. 

— Gand.schuluk-saj, III: 261. 

— Ghopur-alik, III: 237. 

— Halim Baj-sajning-davani, 111:260—261. 

— ilve-tschimen, MI: 243. 

— Jaka-saj, MI: 406. 

— Jaman-davan, IM: 397, 398. 

— Kalta-alaghan, MI: 215, 228, 259, 412, 

— Kara-korum, IV': 4 13 — 420. 

— Kar-jaghdi, Ml: 409. 

— Koriimliik-davan, HI: 258. 

— Kwen-lim, III: 531; Mabaruin-gol, 111: 383; 
Piaslik-range, III; 412; Sandschti, IV: 431 — 432; 
Scho-ovo-tu, 111:348^—352; Sodschi-la, IV: 372 
— 378; S. Tibetan valleys, IV: no, 143, i44» 
146, 148 — 150; Suget-davan, IV: 421 — 424; 
Tasch-davan, Ml: 62; Tschang-la, IV: 351 — 
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354,- 388—390; beside Tschargiit-lso, IV: 83; 
'rscharklik-su, III: 395; 'rst'hiniLMi-tagh, III: 44^ 
210, 211, 230, 236; W. Tibet, hy<liogra|)hi<:.ai 
value of, IV: 44 j. See also Altitudes of passes, 
pattik. marshy g^rouiul, 111; 247. 
pavan, hunter, III: 184. Sec Hunters, 
peaches, IV: 440. 
pears, IV: 440. 
peelee, grass, IV: 516. 
pegmatite, III: 16, 20, r»7, 96, i()7, 396. 
peninsulas, of Naktsong-tso, IV: 40; Sclling-tso, 
IV: 24 — 26, 28. 

peripheral regions, 111:575; IV: 346, 349, 360 — 
3<>'> 370- 

Perthes, Justus, institute, IV: 543. 

Peterman ns M itfeiln ni^^en , I i 1 : 3 6 2 , 5 2 9 n . , 5 7 S ; I V : 

444; 47.^- 474; 4957 5^5- 
Petrovskij, .M., IV': 4 j 7— 4 iS. 
phyllite, cjuartz, IV: 481. 
pigeons. See Rock-pigeons, 
pilgrims, Tangut, HI: 507. 

Pjevtsoff, IV: 448, 484, 50S, 547 IT. ; his map. III: 
51,71 ff. ; in N. 'Pibet, IV: 476; pass altitudes, 
547i 55O7 .S5^H route, IV: 542; in S. 'I’lbct, 
IV: 100; and Tschiinen valley, IV': 556 - 557. 
poplars. III: 8, 305; IV: 355, 359, 364, 3S5, 439, 
412 ff. 

po|)iilation, of Tibet, IV': 103. 
porphyry, in Akato-tagh, 111:277; S. of Arka-lagh, 
III: 103, 139, 140, 162,445; Astin-tagh, III: 183; 
central highlands, 111: 493,516; on Kalta-alaghan, 
HI: 49, 53, 261 ; S. 'ribetaiv highlands, IV: 131, 
196,241; in W, 'fillet, IV': 406. 
pot' holes, giant, IV: 366. 
poiillry, IV: 440. 

precipitation, on central highlands, III: 97 — 08, 
455— 45^^4777 4^^4; IV: 69, 450--45 1,469, 
508 — 509; N. Tibet, III; 93, 117, 165, 308, 562; 
Sclling-tso region, IV: 69. See also Hail, Rain, 
and Snow. 

Prschevalskij, III: 18, 58,73,578; IV: 220, 448, 
454. 45S. 4('D; 468, 470. 472, 474. .;;23, 530, 538; 
in Central Tibet, 1V^;456; criticises Hue, I\^; 
472; criticises Krishna, IV; 473 -473; First 
and Third Journeys, IV: 447 - 454, 469, 471 ; 
on middle Kwen-lun, IV; 480—483 ; his map, 
III: 71, 180, 357; IV: 552; nomenclature, HI: 50 
— 51, 61—63, 7r, 220, 272; in N. Tibet, IV: 
475“'4777 479~~4‘^4 J 'Fibetan mountain- 

ranges, IV: 480- 483; pass altitudc.s, IV: 551, 
558; routes, 111:260,325; IV: 457, 490, 542; in 
Siirtaiig, 111:341; Tsajdain, 111:301,340; on 
Tschimen valley, IV; 481 — 482. 

Pundits, as geographical surveyors, IV: 470— 474, 
53i‘ 

Quagmires, Tibetan, HI: 86 — 87, 90 — 91, 130, 131, 
r33, 140, 142, 144, 147—14S, 172, 2591 416- 
419,492—494, 505, 508, 524'— 525; IV: 5, 259» 
433» 438, 45^> 4<>6» 47o» 4877 502. • 
quartz, in N. Tibet, IV: 494; crystals, III: 434, 

445 - 


(luarl/ile, on central highlands, HI: 85, 88, 162, 
442,478;- IV; 95, 165, 175, 176, 180.481; in N. 
Tibet, 111: 16, 22, 277, 321, 33<'^7 3477 3577 37"' 
394, 41 1, 413; in 'Psaidam, III: 294; in W.'Pilict, 

IV: .344. . 

<[uarlz phyllite, IV: 4S1. 

Rain, on central highlands, HI; 85, 91, 07, 98, 100, 
117, 120, 146, .463, 467, 471, 478 -479, 502 ff„ 
5131 5-’ >7 525 ; iV: 4, 57 3^ 234. 

452, 464, 534; in N. d’ibct, HI: 26, 28, 31, 35, 

3‘). S7. 7.3. 78, 35'^. 305, .S.ii, 541 ; IV: 481;, 

492. Sec also Rainy season, 
rainy season, on 4’ibetan highlands, 111:463; N. 

Tibet, HI: 562. 
rat. See Karth-rats. 

ravens, on central liighhinds, IV: 7, i r, i5«); N. 
'I'ibet, HI: 312, 320, 31 1, .422, 476, 501,504,564; 
near Scllmg-t.so lakes, IV: 36; \V. 'Tibet, IV: 406 
41.1,419. 

Rawling, IV’; 246, 448, 514, 539, 540; on Ani ('ho, 
IV: 520 -522; his journey, IV: 5i'8 -522, 531, 
533; lake-altitudes, IV: 590; m;ip. IV: 272, 317, 
518; on Panggong-tso, IV: 346; |»ass'allitudes, 
IV: 585, 586; route. IV: 26f), 5S7. 

Rawlinson, Sir H., IV: 473. 

Reclus, on Jamdok-tso, 1\^ 526. 

Registan, of Kaschgar, IV: 443. 

Reisen in Tibet, by Prschevalskij, IV: 450 453. 

Report on a lournev to It chi, by W. 11. lohn.son, 
1V:47^>. 

Report of a Route Survey, by Nain Singli (Mont- 
gomerie), IV: 531. 

Rhins, Dutreuil dc. Sec Dutreuil dc Rhins. 
rhubarb, wild, 111:501,524; IV: 516. 

Richthofen, voti, l\^• 346, 349, 480, 523, 538. 
rivers, of 'Tibet, I\^• 473, 606. 

— .Mlan-lsangi)o, IV: 34, 36. 

— in Arka-tagh, 76—78,80,81. 

-- Atsihik-kdl, HI: 170 — 172. 

— Bogtsang- tsangpo, IV: 105 123. 

central highlands, IV: 450, 504. 

— Drugub, IV: 391- 305, 397. 

— Hoang-ho, soune.s, 1^:479. 

— Indo-Chinese, HI; 510— 51 1; IV: 450. 

— • Indus, IV: 356 -359, 363 -367, 384. 

— Jagjii-rapga, TV: 29--34, 81— S3, 89, 95, 100— 

lOI, 

— Jang-tse-kiang(Miiru.s), IV: 450, 452, 461 - 462, 
471. 

— fusiip-alik, I\^; 482. 

— of Mian, 111: 252 — 256. 

— of Naktsong-t.so, IV: 63 — 65. 

— Namchutola-muren, IV: 458. 

— Nomochun-gol, IV: 451. 

— Ombo-tsangpo, IV: 204 — 206. 

— Pitelik-darja, HI: 64- -67; IV: 556 —557, 565. 

— Raskan-darja, IV: 420. 

— Ravur-tsangpo, IV: 227—229. 

— Sandschu, IV: 435 —44 1 . 

— Schejok, IV: 395—413; lording it, IV: 398, 404* 

— Satschu-tsangpo, III: 508—512; IV: 14 — 22, 34, 
468,502,577. 



INOKX. 


640 


rivers, Somc-tsangpo, IV: 158 — 161. 

- 'I'oktoinai, IV: 460 461. 

— 'rsacha tsang-bo eh’u, IV: 464- 466. 

— 'Isangcr-schar, IV: 25S — 277, 304, 313 - 3 * 5 » 
520, 584. 

— 'rsangmo-rapga, IV: (>5, 99: — 101. 

— 1 'schumar, IV: 456, 490- 491. 

— 'rs(huring, IV: 130 — 137. 

roads, in Akato-tagh, III: 28, 290- 291, 293—294; 
around Anainl)ariiin-iila, IH: 335, 336, 339, 347, 
353 '- 354 . 374 , 377 , 3 « 2 , 3 ^ 5 , 3 ^^'; i» 

Aslin-tagh, 111 : ,?o6— .-^07, 313, 314, 3 - 5-327 — 
321); central highlands, 111 ; 461, 469, S’**, 5 ' 7 ; 
i.eside Indus, IV: 358, 363 368,384; through 

Kwen-lun, IV: 427, 43^; to hadak, IV: 349; 
from l.ch to Lhasa, IV: 158, 161, 163, 184; 
of Mongol ))ilgriins, HI: 251, 422, 427; 1 ^: 
574. beside I’anggong-tso, IV: 3 1 7, 32 1 , 324 — 
328, 336; Polu, IV: 47 (>-- 477 ; 'lasch-davan, 
111:252 -253; in Tsajdam, III; 301; to Tsc.hcr- 
tschen, 111:^92—193; beside Tso-ngombo, IV: 
266,287,296,317; to Tung-chuan, shations on, 

HI: J9; in W. ''l ibet, IV: 350, 35 1, 401, 4 t 5 - 

Roborovskij, HI: 51,52, 60— 61, 341; IV: 220,448, 
479; on .\tschik-kdl, HI: 177; his mai), IH: 51 
— 52, 60-62, 71,72, 78, ihS, i76,i78,i«, 217, 
416,417; i>.ass-altitiulcs, IV: 551; and ritclik- 
darja, 111:66; route in N. Tibet, 111:76,178, 
188, 340; IV; 476. 

rock-dr.awings, HI: 188 — 193. 

Rockhill, IV: 448, 468, 474, 527, 530, 532; on Ro- 
wers map, IV; 468; on climate of 'I'ibet, IV: 469; 
journey, IV: 45 S-- 47 o; niap, IV: 454, 545; p.ass- 
altitudes, IV; 575- -576; routes, HI: 444, 512; 
IV: 454, 469, 472, 490, 542. 545, 576, 577 : in 
Tsajdam, IH; 301, 568; on winds in Central 
Tibet, IV: 470. 

rock-pigeons, IV: 36, 49. 

rocks, in Akato-tagh, III: 241, 243, 246, 249 -250, 
277; at foot of Anainbaruin-ula, 111:332,335, 
352, 360, 379; in Arka-tagh, III: 77 ff., 82, 167, 
*757 4 J 4 » 430; Astin-tagb, ill: 5, 6, 8, 14 ff., 
20, 22, 183, 197, 199, 202, 234—235, 238— 239, 
SHi 3947 39^7 4°^’ 4^^? central highlands, 
111: 85 , 88, 93,' 96, 120, 126, 129, 131, 1447 149, 
153, 162,163,165,445,451,45274547465; IV: 
6, 24; Kalla-alaghan, III: 48 — 50, 67, 210, 218, 
228,261; beside Panggong-tso, IV: 330, 344; 
S. Tii)et, IV: 131, 136, 139, 1437 1597 162, 174 
^176, 180, 186 -187, 196, 201, 231,241,330, 
344; Tsajdam, III: 294; 'rschimen-tagh, 111:29, 
347 3^7 437 45 - 

rock-slides, in Indus sidc-glen, IV: 368. 

Russian General Staff, map of, 111:50,71 73, 

193, 213, 214, 253. 255, 256, 259, 288-'289, 
314, 338, 341—344, 358, 379, 410; IV: 560. 

Ryder, IV: 246, 530; journey, IV: 531 — 532; route, 
IV: 587. 

Siigis, clay sediment. III; 207. 

saj, meanings of, 111:253; transverse glen, 111: 44 ; 
on central highlands, IV: 251, 254; N. Tibet, 


III: 4, 9 — 10, 28 ff., 57, 173, i().7,2oo, 203, 236, 
330, 346. 

saldam, hunter’s platform. III: 12. 
salinity, of water in Akato-tagh, 111:293; S. of 
Arka-tagh, III: 164, 439, 441, 445, 453, 460; 
Astin-tagh, 111:316. 

— Dagtsc-tso, IV: 104. 

— Ghas-kol, 111 ; 271. 

— in lake-land, III: i 2 1. 

- Lakor-tso, IV^ t6i. 

— Panggong-tso, IV: 3 i 6, 324. 336. 

^ — salt lake. III: 108. 

— - Sclling-tso, IV: 27, 73, 75. 

4'saj<iam, III: 2 98. 

— irsiin-schor, III:' 248. 

salt, on central highlands, III: 103, 105 — 106, 113, 
155, [5<), 460, 467, 468; IV; T 2, 497 ; in N. 'Pibet, 
HI: 219, 245,247,266 — 267,416; IV: 485, 487, 
48H; S. Tibetan valleys, IV: 1 55, 1937 3377 5 * G 
514,518,519; an at tide of trade, 111:502,503; 
in \V. 'Pibet, IV: 516; Tsajilam, Ml; 296— 297 - 
sand-banks, in Satschu-tsangpo, IV^: 1-5 — 17; 5>che- 
jok valley, IV: 400. 

Sandberg, Graham, IV; 447, 523. 

sandstone, in Akato-tagh, UI: 239; Arka-tngh; III: 

7 77 *67, 175, 4i-’ 7 416, 421, 422, 541; valley S. 
of Arka-tagh, III: 5497 55 'h 574 ; Astin-tagh, 111 : 
408; central highlands, III: 9 1 , 95, 96, 9*^7 
121, 129, T31, 139, 1407 T42, 144, 157 ff., 162, 
163, 165, 442, 448, 452 ff., 457, 465* 47^7 5007 
50T, 503, 504. 508, 523, 525; IV; 6, 14, 15, t8, 
108, 125, 129. 458 ff., 463, 464; Kwen-lun, Ml: 
538, 539; Ladak, IV: 364; beside Selling-tso, 
iV: 24, 29. 

sand-storms, III: 28, 392; IV: 440, 449, 454. 

sangs, of S. 'Pil)et, IV: 51.1, 512. 

sarik-buran, yellow slorm, IV: 440. 

sarliks, cross between yak and ox. III: 5^77 5 * 5 - 

Sars, G. O., IV: 76 n. 

savugh, grotto, III: 209. 

Schagdur, Cossack, III: 257 ff. 
schap, plant, III: 207. 
schapang-sii, marshes, III: 270. 
schists, in Akato-tagh, HI: 239, 241, 243, 246, 249, 
250,277; at foot of Anambaruin-iila, 111:332, 
335. 33 *^. 35 *. 362,3791 Arka-tagh, HI: 5— 6, 
15-16, 77, 78, 80, 167, 169, 175, 411, 4 ' 3 . 42*. 
425,427,429,43°. 543,545; IV: 499; valley S. 
of Arka-tagh, IH: 548, 549, 555 . 556 , 560, 563, 
564, 566, 567, 570, 572, 574; Astin-tagh, HI: zo, 
22, 29, 183, 186 ff., 194, 201, 317, 321, 322, 326, 
394, 396, 401 ff., 405; central highlands, 111:86 
ff., 91, 93, 96, 100, 103, 107, 120, 129, 142, 151, 
159, 1 60, 162, 163, 165, 442, 4457 44^7 45^1 45 h 
476, 491, 493, 516, IV: 8, 450, 453, 480,494; 
Kalta-alnghan, III: 487 210,261; Kwen-lun, III: 
532, 533 i 5357 538; Ladak, IV; 348, 350,364, 
366,367; beside Panggong-tso, IV: 320, 324, 
344; in S. Tibet, IV: 129, 131, 136, 174^ i 75 » 
183, 201; Tschimen-tagh, 111 : 32, 34, 4 G 437 45 * 
beside Tso-ngombo, IV: 288,296 — 297, 301 j 330; 
in VV. Tibet, IV; 402, 406. 

IV: 479. 
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Schlagintweit, brothers, IV: 476, 532. 
schor, III: 9, 236, 266 — 268, 296—299; IV: 200, 
2x2—213, 279, 280, 283, 315. 
seaweed, IV: 63, 66, 252. 

sediment, beside Ajngh-kum-kol, III: 219; in 
Naktsong-tso, IV: 52 — 55, 62 — 65; Sandschu 
river, IV: 437; beside Selling-tso, IV: 75. 
Sernander, R., IV^: 607. 
shale, IV: 464. 

Shaw, Robert, IV: 477, 478. 

sheep, domestic, of author’s caravan, III: 114, 115; 
IV: 442; caravans, III: 502, 503; IV: 282, 287 — 
2S8, 302 — 303; of Kirgis, IV: 426; of Mongols, 
III: 340, 342, 345, 356, 357 ; of Mussiilnmns, III: 
405, 53 o» 533; Tibetans, 111 : 508, 515, 5 
IV: 14, 16, 24, 37, 49, 78, 90, no, 133, 139, 235, 
258, 281, 320, 405, 465. 

— wild, on N. border ranges, III: 40, 260, 322, 
326, 3321 398* 40s; Tibet, IV: 1.61,510; W. 
Tibet, IV: 265, 406. 

sheepfolds, III: 325; IV: 120, 133, 145, 170, 180, 
192, 198, 236, 243, 245, 336. 
shepherds, III: 405, 413, 532. 
shrimps, IV: 5 19, 
siah, Chinese secretary, IV; 436. 
sills, in lagju-rapga, IV: 31—33; in S:itschu tsangpo, 
IV: 17. 

sil-su, overflow water. III: 203. 

skeletons, of caravan animals, IV: 414, 418 —420. 

slate, IV: 456. 

sleet, on 1 'ibetan highlands, III: 463, 
snow, perpetual, in Tibet, IV: 43; in Anambaniin- 
gol valley, III: 332, 334 -" 33 ^b 33 ^; Anam- 
baruin-ula, III: 337, 338, 358, 361, 362, 3 ^» 5 — 
366, 368, 372, 373, 380—383; Arka-tagh, III: 
49, 66, 67, 69—71, 73, 75~79 i ^^3’ 

174, 187, 195, 422, 424 ff,, 429, 544, 545* 55^b 
574; Astin-tagh, III: 398, 400, 403, 404, 406, 
409, 410; Astin-tagh valley, III: 308, 3 13, 3 14, 
322, 325? 561., 567; central highlands, III: 

88—89, 91, 92, 97, 131, 132, 130, 140. 142, 
146, 150, 152, 159, 162, 165, 450 ff., 457, 463, 
467, 471, 472, 478 -~ 479 » 50^ 5 o 3 » 522, 553 , 
55^1 557 , 561; IV; 6, 448, 449, 451, 452, 456, 
458 ff., 462 ff., 494, 495, 498 ff.; Ilve-tschimen, 
III: 31, 194 — 196, 247; Kaita-alaghan, III: 47 flf., 
52, 56, 213, 215, 230, 250; Kara-korum pass, IV; 
415—418; King Oscars Mount, 111:554; Kum- 
kdl valley, III: 417, 420; Kwen-lun Mts., Ill; 530, 
532,541; iy:425,430— 432 , 43 < 5 ; I^adak, IVt 
352, 355 , 3 <> 9 , 371 ff-, 385 ff-; Niinieless Range, 
III: 465, 472, 475 , 480, 486; N. Tibet, IV;4So 
“^483, 485 — 488, 510; near Selling-tso lakes, 
. IV: 70, 71, 77, 94, 95; Sodschi-la, IV: 373 — 378; 
S. Tibetan mountains, IV; 36, 41, 50, 102, 124, 
*a 7 t I33» i35> U 7 , Mi, 15^, ^ 59 , i79» i^7, 196, 
205, 21 1, 212, 235, 241, 242, 244, 247, 257,260; 
. amouiTt in S» Tibet, IV: 184, 190; S. Tibet, IV; 
511^ 512;. 520, 522; Suget pass, IV; 422— 

4241 Tschliben^^ ff., 47, 203, 210, 

2;i 3,"236» ?38| Tschimen valley, III: 39; 
Tibet, 325, 337— 33 ^^^^ 

4Q8fE:i4r3---4^^^ 

ffidim in C^irai, M4a, J V. 


snow-blindness, IV: 390. 

snow-line, on Tibetan highlands, III; 451; IV: 450; 
King (Iscar’s Mt., 111:554; 'I'nng-la range, IV: 
452; W. Tibet, IV: 516 — 517. 
soda, [V:5i6; carbonate of, IV: 518. 
sound, of Naktsong-tso, IV: 46 — 65. 

Soundings, in Kiim-kbl lakes, III: 59- -60, 63, 
222 — 226; in lake-land, 111:130 -139; of Nak- 
tsong-tso, IV: 49, 51, 67, 70, 71; Panggong-tso, 
1^*333 “ 334 ; salt lake, III: 103 — 109; Selling- 
tso, IV: 75 — 76; Tschargut-tso, IV: 84 —95; Tso- 
ngombo, IV: 271, 292 — 293, 298 — 290, 309—' 
310. 

sovurghas, or tsebortens. III: 35S. See 'I'schortens. 
sjHders, 111 : 8 ; IV: 90. 

Splingaert, P., memorial of, III: S. 
sj>rings, of Temirlik, III: 204; on road to Tnng- 
chiian, III; 10. 

stars, in S. Til)Ctan sky, IV;2ir. 
stations, Lch to Srinagar, 1X^:36211. 

Stein, Dr., IV; 479. 

Sfieiers Hand~atlii$^ HI: 51, 71, 72, ZeSo, 338; IV: 
54 <>, 576. 

Stoliezka, IV: 478. 

stone edifices, HI: 330 — 331, 373, 376; IV: 49, 

24% 

— kiks. See Kists, stone. 

— lake, III: 14. 

.stones, heaps of, ns landmarks, III: 5, 215, 291, 306, 
335 . 337 . 330, 347. 377 . 424 . 432, .j.Sy, 500, 503, 
571: IV: 4, II, 12, 57, 1)3. \ 22 , 327, 335. 353, 
3 <jv, 395. 4 ^ 7 . 423- 44 «• 

Stone wall, IV: i()5 — 196,240. 

storms, on central higbland.s, III: 88 89, 97, 100, 

137, 160, 163, 176 — 177,210-211,467,479, 
486, 492, 502 — 503, 525; N. 'I'iliet, HI: 392; IV: 
483, 486 — 487, 492 ; S. Tibet, IV: 519; W. Tibet, 
IV: 325. 

Strachey, IV: 246,472; on Panggong-tso, IV: 346 
“ 347 - 

strand-ramparts of Addan-tso, IV: roo — loi; be- 
side Ajagh Kiim-kb), III: 223, 225; of iJatsa- 
singi, IV: 217; on central highlands, 111:501; 
Dadap-tso, IV: 193; Dagtse-tso, IV: 104, 105; 
Dctsche-tso, IV; 226 — 227; Harschii lakes, IV: 
212; Jagju-rapga, IV: 31 — 33; Lakor-tso ba.sin, 
IV; 151 — 157, 165 — 172, 178; Luma-ring-tso, 
IV: 212 — 215; Naktsong-tso, IV: 40; Oman- 
tso, IV: 197; Panggong-tso, IV: 318, 322 — 323, 
325, 329—332; Perutse-tso, IV:. 199— 200, 202 
— 203; Selling-tso, lY: 23 — 26, 29, 36; S. Tibet, 
IV: 526, 528; Tschargut-tso, IV: 84, 88; Tschu- 
ring lakes, IV: 135; Tsolla-ring-tso, IV: 208 — 
209, 216; Tso-ngornbo, IV: 279, 283 — 286, 288, 
297, 306 -309. See also Beach-lines, Desicca- 
tion, and Lakes, shrinkage of. 
sulphate of magnesia, IV: 518. 
sunsets, in S. Tibet, IV; 144. 
sutschi, waterman, IV: 436. 

Szdehenyi, Count, IV: 448, 472, 479. 

Tafel, IV: 448, 479, 

Taghliks, mountaineers, III: 530. 

81 
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tagh“tscliaj, mountain tea, III: 320. 
talcose, 111: 1)6. 

tamarisks, on central highlands, IV: 451; N. T ibet, • 
111: 6— S, T2, 14, 15, 254, 266, 268,273,394, 
.V)5» 397; IV: 429; Tsajdam, 111:298,577; W. 
'Tibet, IV: 405. 

high ])arrcn valley, IV: 502. 

Tanguts, pilgrims, 111:507; tent, 111:576. 
tasch-iij, old house, HI: 266 — 267. 
tea, an article of commerce, III; 5x6. 
teal, IVT 74. 

temperature, of air, in Anambaruin-gol valley, 
at foot of Anambaruin-ula, HI: 346, 360; 
Arka-tagh, 111:74; valley S. of Arka-tagh, III: 
560, 563; Astin-tagh, HI: 401; central highlands, 
III: 91, 93, 106, 143, 146, 151, i 5 S»i 56,437»43^» 
453* 525; 449, 451 494, 49^; near (Ihas- 

kol. III: 275; Indus glens, IV: 372; Kalta-alaghaii, 
HI: 250 — 261; Kum-kol valley, HI: 57, 223, 420; 
Naktsong'tso, IV: 57, 69; N. Tibet, IV: 483, 485, 
486; range of, in N. Tibet, 111:93; beside 
ranggong-tso, IV: 330, 332; beside Sclling-tso, 
IV: 27; in S. 'ril)etan valleys, IV: 120, 134, 150, 
160, 219, 226, 232, 241, 243, 249, 519; at Tat“ 
lik-bulak, HI: 8; Teniirlik, III: 204, 265; Toghri- 
saj glen, HI: r87; 'Tschang-la pass, IV: 353; 
Tschargut-tso, IV: 91 ; Tschimen-tagh, III: 236, 
258; 'rschimen valley, HI: 410; beside Tso- 
ngombo, IV: 279, 293; in W. Tibet, IV^: 517. 

-- of ground, S. of Arka-tagh, III: 156; in valley 
S. of Arka-tagh, 111:563; at 'reinirlik, 111:204. 
— of water, in Ajagh-kum-k6l, IH: 220, 223, 226; 
Akato-tagh, 111:293; Ananil)aruin-gol, 111:326; 
S. of Arka-tagh, 111: 155, 439, 441, 445, 462; 
Astin-tagh, 316; Basch-jol, IH: 20; Bulak (Akato- 
tagh), HI: 27; Kar-jakkak, 111:39; glacier stream, 
IH: 98; Kum-kbl valley, HI: 218; Kumutluk, 
111:32; lake-land, HI: 120; Naktsong-tso, IV: 
57,69; N. Tibet, IV':483; Panggong-tso, IV: 
215, 316, 321, 332, 336; salt lake, HI: 104, 106; 
Selling-tso, IV: 27; Tasch-uj, 111:266; Tatlik- 
bulak. III: 8, 14; Temirlik, HI: 30, 265; Tsajdam, 
111:298; Tschargut-tso, IV: 91; Tschigelik, III: 
33; Tso-ngombo, IV: 272, 299, 310 — 312; beside 
Tso-ngornbo, IV: 266; Usun-schor, III: 248. 
temple, Chinese, ruined, III: 360, 374; at Dschimre, 
IV; 355; Heini, IV: 356, 385, 386, 395; in E. 
Ladak, IV: 387; at Marmi-gornbo, IV: 176; 
Noh, IV^: 267 — 268; Pittuk, IV: 363; Risang- 
gompa, IV: 365; Stakna, IV: 3S4; Tagsu-gompa, 
IV: 358. 

tents, author’s at Kan-ambal, 111: 384; at T’emir- 
lik, HI: 203; of Ladakis, IV: 332; Mongol, III: 

* 2 " 359, 573» 5741 Tangut, III: 576; Tibetan, 

HI: 506--507, 513—515; IV: 144,471- 
teresken, plant, ill N. Tibet, III: 25, 27, 28, 33, 52, 
200, 241, 243, 246, 286, 292, 312, 314, 320, 333, 
.339,403^4*4; W. Tibet, IV: 318, 336, 407. 
terns, IV: 77. 

terraces, at Arpa-saj, III: 9 — 10; Borasan, IV: 547; 
clay, HI; 303; erosion, III: 34, 88, 577; IV: 114 
— 115, 236, 239, 241, 255, 261, 269, 348, 350, 
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